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ID (57) Abstract: There are provided a decoding device and method, a program recording medium, and a program capable of improving 
O the performance of decoding of a modulated code which has been encoded according to a variable length table. A 17PP-SISO 
® decoding section (181) uses the Viterbi decoding algorithm and the BCJR decoding algorithm according to the 17PP encoding table 
(201) and the trellis expression expressed by a path 1-to-l corresponding to each state transition of the entire encoding process, 
© thereby SISO-decoding the signal from a PR-SISO decoding section (81) 
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LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ> UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Jl3£S(*^<B£^SBy* ±T(B«g<Bl£««Sto<pr 
SB;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, Ft FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TO, TG). 



and supplying the SISO-decoded signal to a turbo decoding section (84) via a deinterleaver (83). The turbo decoding section (84) 
executes turbo decoding processing for the output from the 17PP-SISO decoding section (181). The present invention can be applied 
to a recording/reproduction device for recording and reproducing a signal onto/from a recording medium such as a high-density 
optical disc. 

(57) s«: *S6*UJI*. W£S^-:7;ufca^T»^b£;h,fc&^ 

i 7 ppcD^^b ^-^20 i ics^ixr. &mti&m±i*<D&vt&m&t 1 ** i ic»jsLfc/<x-eg3i;**L& 

8 1^b(DfifJS I SOftfl, S I SOQmZtltzm^Z. T<f>* »J-/*8 3£*rL*T\ * 8 4 IC 
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WO 2005/022756 




!T/JP2004/009877 



1 



wmm 

5 *mmte. &*mm& 7*y?&%dMWkfc, mmz-yvfy^m 

10 WjfcRtff 

£tSb^Sx3 P RML (Partial Response Maximum-Likelihood) fa ifCDft^f&M 

4if lit XWWF-g-flrtS 1 1> PRlftKl 2, SaAtWHRl 3\z£<om0. 
20 $*L<5„ 

^O^P^^^^F-i-'fb^— 7VW4 1 - 1 £WLTV^ 0 ^fPJ-§"ffcgB 1. 1 14. A 
U mttffife<Dfflmi&toZ-1t&%r4km%rk UT N PR (Partial Response)*! 

tt^ettd, k£&£ (d, k) MRS&iftfSJBV^tbSo 
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X_fc£> PR2 (Partial Response class —2 : /<— y^r 2 y 7* 

2)<D|K»??£^*/l^©SB»?5&&3&fT5. fB®3?£S|5 2 1 te. ^P## 
-fb^FP 1 1 ^bA^?$^tfc^F-^-ft;ff •^•tr> NRZ I (non return to zero Invert 
5 ed)#-5Hfc-U NRZ I^#^$n^«^*^*$^IB««t#:*fcH:rtiK$*t 
51BftJftfcfc^^*:=-3>S>lB« (Mark Edge Recording) #?£&/llV^iS$!rt-£ 0 

10 tel. St^^Sr^JffiUfcPR^b^lfeUT, 1 3\cm%&-tZ> 0 

PRilffSgl 2 ^ £ <DfI-5§-^ 6> N NRZ I ft%rfc$S ZXfiPR 2^^/W-g^^ 

15 bHfcN R z I tftis J; VP R 2 f - t^/J'© h v U ^*^i:S 

w«#ap 3 2 r± N 3ew«f#^sb 1 1 &m-t%n j %fcT-7/i'4 i-itm 

* — tff (turbo) ft#«*»LD P C (Low Density Parity Check) flBftftft 
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ldp cn-%(Dm-%mz}-z, (soft-i nP ut) &-&?Lz>&w&foz>o vtc 
5 ts (soft-output) ^^fefttttuift b&v^ 

%£f?&mfcfeiXmm bfc ^m^m^^X, BCJ R (Bahl-Cocke-Jeine 

k-Raviv)7^=?!JX^SOVA (Soft-Output Viterbi Algorithm) fe£V 
##>t>tlZ<O&—$t&jX'&?> 0 fc*5 % iOM^y^^^^s A^£;ft5{f-5§-&fi: 

mw^-zm^xm^-i-zWi&w-t. >&-rishmMxnt£^ 0 fcfcu 5£¥^#F3E 

laot, WftfeoTk ft^x^*^ (MO) £fB$«£i- 

S^-^CfflV^tLTV^ (1, 7) R L L (Run Length Limited) ^-^-(Standar 

15 ^Ciltfi, *:<D his}) xmrn^SmXtb*), (1, 7) RLLff?rffl^ 
S^P^-g-gBUlte, ^-^^^3S^*r^ii:^-^#§ - i;^S N "Turbo Deco 
ding with Run Length Limited Code for Optical Stage" (E. Yamada flfcHs 
The Japan Society of Applied Physics^ Vol. 41 % W> 1753 MTb^fft 1756 
Jf\ 2 0 0 2^3J33gfr) (&>T, ft&nXffii kW-tZ) K£B^£;ixTV^ 0 

20 RLLftia, ^f^-^K&tt-s "i" £ "i" <Dm\z.&^titc 

"0" 0»WS£;ftTV^^Xfc*K "1" i: "1" <Dm-&&tLtc "0" 
©f/h7^^y^l: d, ft^^W^^Srk i: LT, (d, k) RLLii 

25 m 2<DMfc3o\,^xn s m i (ommn^itn 1 1 ^ft^o-r^^b§P6 1 tmmz 
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6 1 ft, tftt5-fctt7 1 N 2*3«tT^R L L (Run 

Length Limited) ^-5Hbg& 7 3 <£ 9 *#f&£;fr5 0 *-=W-*HbgB7 1 
$F-*§"ffcgfl 9 1 , -T>-^!Jw^9 2. ^^^b$P9 3*5j:^§|^SlfP9 4^J; 

frSo If 9 l J± % A;*>£;ft7c<f#^^ ^yr^ifyh^llr^U 

R9§l&3Sg|$9 4fcffl^jt5. -< ^ V~-/*9 2tt, 9 1 £ I^B^A 

*$tL7b«#©»gj*«rlfetr#^ IISfffiF-JHblfB 9 3teA*rt-3. »*«F#ft;»9 

10 ^t, R35l«IfSg|$ 9 4 ^m^J-f-So ra3l#Wffi*B9 ^ y tfy b&\ 1 *3 

.fctf2«:IW3ISL;fe#&. ^fi^-f-S^^^i!?, *~-tfft&ft,Zfi1tm&$:. 

y-^7 2^w^-rSo 

V-s<7 2tt, *-am#ft«B7 1 «fc •? A^J^nfcif^JlII^^M^ 
MTJ ? #^e>ttfc-ft-^^RLL^F^gC7 3^m^Ji-6o PLL^^k§P7 3 
15 tt\ (1, 7) RLLOffftr^HOlttLtfc^ RLLftfkr^ 
1 0 1 KlS-^T, V* V 2*>bA;fc&*L;fcflr#*: (1, 7) RL 

L^HHbU PRilflBS l 2teW*rr5. 

6 2fc s PR- S I SO (Soft-Input Soft-Output) ^-§-gp 8 1, R 
LL-S I SOm^8 2. 7*^1^ y— ^8 3 3o£W?-tfm-%-U8 4(CJ;«9 
20 ^ftl^SSfP 2 2^6>^$^{f#Sr«#«! i S-rS 0 PR-SI SO 

^#g&8 1te N PRiiffKl 2 36»6>©fflr*A»6) N NRZ IfWJ:t) { PR2f 

L7t ^fcbftfcNR Z I ^^*50;T>*P R27-^*/ls<D b 

uy ^.^^(-£^V^T> S I SO (Soft-Input Soft-Output) H U 

25 S I SOOtfrZIMzm* mmm) ^RLL-S I SOlfSP8 2HMt5„ 
RLL-SISOffg|58 2}i > P L L^P^bSP 7 3 (1. 7) RL 
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m^n^oxmmvtc h^v xmm.*i£$>. &$>hthtz. a, 7) rllw h 

**§u-£<5v^ N PR-S I SOff^8 1 >a> b ©ft-Ji-S: s 1 soft u 

S I SO^^^Xfcff-^^^^^^ y-/^8 3 ^Mt5„ 
^^T% 0 3*5j;Uf|l4^#fiiLT. (1, 7) RLLOhUj^^IPJ 
5 t5, IU3« X (1, 7) RLL(D^SM^O^0i]^^UT*5«9. 1^ 

9, (i, 7) RLL^tfftiT^/noi^ nitn^m 

10 h<DX*foZ> 0 

oxhz rstn^miu so©i^ r^^Jffi^j ^o-e, tffimmAti] 

^io-efc5 rmm%mM} S2©§^ rstr^Jtii^j /55 0 t\ r^^JA 

r^tj^j^j S3©i^ rBuB^lffi^ij iUt\ r^^j 

rmrNFMA^j tfoixhz r^mM^Mi s 5 (DM&ft^isfhX\^z> 0 

03© r^^ij^j £tfLTV^ 0 
25 Lfc^oT, m 3*5 «fctW§l4tf>0>J^:i3V^ r^^J^J S 0 ©4§-8^:fc^ 

Tte, rgm^jA^j oo^A^$tt5<b, rm^JW^jj o o 1 ^w^^ht 

m^n^ni s4K:&i9 > r^^jA^j 0 lasA^^^s t s n^Mm 
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t>s ooi^w^j$^x m^M^Mi sstefc*)* rm.WMAtii iom 
$*ts^ N r^^jm^j o o o&mtizthx rmteMfttoi S2\zt£V) s 

^ j ooiTO^jit rsn##J*fc«Bj ssfcifctu r^^jA^jj 

*tS£. r^,^j(±i^j i o i &mti£ftx nauMttttj s 4 1 n & & % r^R# 

fllj- s 5 icuteo^ rm^JA^fj i o^A^frs^ r^^jm^jj oioa* 
15 w^^ttx r^ttggftflnj 8 2^9, r^Bt^ijA^u u^$H5^ 

r^^ijta^jj o i o3sttt#£;fr-c r^Bt^ij^sj sote&>^ r^B# 
^ija^jj oi^A^$^s<b N r^^iiu^jj ioow^t r^m^m 
20 flgj sin/i^ m^MAt}] 1 o^A^S^s^ r&J$Mm*j} iooa$ 

<5o 

25 frs£, r^^jja^jj o o i frmtiZftx m&fMWin} S4t4^ 
^ija^j o lasA^stts*:* ngu^jffi^j ooi^tti^,$ttT rmt^m 
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mxznx ^m^mm s2icfc?K rgm^A^j 1 l^A^&frs^ 
m&fMmti] o i o&mtiZtix ^m^M^Mi s 3ict£zz.t&7F£frx^ 

s 0 rtfrttAlttttj s 5<£>4§£*k:*5v^t«\ r^^jA^j oo^aa^ 

5 MAX] oi^A^^tb^t, r^Mm^jj oooto^t rag^m 
Mi sifciftiK r^^JA^jj l o^A^frts t> r^^ijtti^j oooa* 

So 

10 £*±<£><fc (1, 7) RLL©M/U^S tts $>5 1H# 

fci&V^T, {f-^-^A^i^tbS ^:OA^jff-^^*f-LT^fe6>^Sff#f4lo-e 
fcSo Ufc^oT, R L L — S I S OtfC-^-pP 8 2 fi> Z.<D (1, 7) RLLOh 

m xmmzm-3^x, mm^s i so^n-i^#5, 

15 m 2 Clot, RLL-SISOTO8 2H S I S 0«-?§-£ frtfcfl -*§-&X 
4 is? V 8 3 C#M&-r3„ 7*^ y 8 RLL-SIS O^lffi 

8 2^b^^ttfcif-^<0^^^ y-^7 2-CHfT$^7 v cM^#X.^MU, * — 

p-tfm^ 8 4 m^sss ill, mmm^n 112, ^^)j-/n 

20 13, ^iffm-S§-£Bi 1 4*3^^^^^ JJ w<i 1 5 CJ; <9#j&£*k f*^? 

1 1 1 1 sotfL, s i som^-^nfcm^rt th\^. 

(Om^-* S I S O^-^-b, ir A V — 115 Srtf- bX, S I S O^-^^ttfc 
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fc*5 N @2©PR-S I SO^#g|5 8 1, RLL-S I SOW8 2, 9 31 

C J R7/W!) XA-^SOVA^ifd^v^bttSo 

EJLh<0«fc5fc> IBfcl¥&M5 l fci^TWu rll-s I so^-f-^ps 2 fc: 
«fc «5 (1, 7) RLL^ftf-^HOltl^T, (1, 7) RLLO 
h UV xm&.tf&ab **fcttW*JiSffi*§3x5, L-fc^oT, RLL-S 

^r.5-e> sa^ Wimmtftf^ &umft$i-tz>Wi&\z 1 7 p p 

(Parity Preserve/Prohibit RMTR (Repeated Minimum Transition Runleng 

4 9 6, 541 b 5^ a^fc*r**©«F-§4fe^~ 

15 /^S^vn^^So 

L^L3&«S6>, r.©Bia£SO^#-fb^— -fAslftls TA^IJ ^lf^hS^ 
(1, 7) R L L$F-^-<£> <fc 5 TOOJ ^» To 1J b^"CJi^V^^:di6 N 

_La&Lfc (1, 7) RLLWi5^ r<£> 1 7 P P&%>£ 5t£T$&B:<Dm& 
20 fb'T'*— r^/v-Sr^ V N T b^V ^t&^&^fc £ p i: LT t> % Xti<D tf y hS^@^tf 

$> hft-m^fc^ 1 7 ppw bvy^i?:^ ^fes r.fcasH*n? 

at>«9, mmm<ow&<kmm&m^ftWLm®&* : £<D-2i&mM^T b 

25 MS I SO^^sa^feS^v^oTh^M^feo^o 
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^Mffi-frfes 1 7 P P (Parity Preserve/Prohibit Repeated Minimum Tra 
nsition Runlength) ^i^f J: 9 tt§ ^ i^ff 5„ 

10 m^mt, ttA*Sr^VNTtt-^SrfT5 J:5^i"Swi:as-e#5 0 

fc-fr^fttt, ifTA'rfJJ XASrffiV^«^-SrfT5 i 9 - t& 

X%% 0 

flHM^ttU B C J R (Bahl-Cocke-Jeinek-Raviv)^^!) XA^V^TS 
15 ^Srfr 5 £ 5 5 - £ So 

tft-^gfctt* SOVA (Soft-Output Viterbi Algorithm) &m^XW.^r% 
ft 5 <fc 5fr-fZ>zb&X%Z> 0 

PR (Partial Response) Wm^it^thfz^m^^At! 

25 X$zm$t&<D'4i& : £ftoZ.k&!lfrWtk-tZ> 0 
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So 

io *»w^d3v^rtt. ^&&?—7/\'frft<>xmmft*<o&&{kT&u±#\~&ft 

15 

HI 7 HI 6 O^^-fb^-^/VSrJgM U^^«»^aE©#^«r^"t"BI"T?*)S, 

25 

eh 9 fix si 6 (on^t^—^^^mm i,itvtmm&&<o $ e> (ttoi^j^^ 



WO 2005/022756 4^ ^fcl7JP2004/009877 

11 

110^ HI 7 75M0 9 o«*lW*K:#J6i-««*#jEfi:*o M" y ^^^^ 
@iut 01 o<z) buy *:g^^«j&M&^1-0-T?fc6o 

5 t?^5 0 

10 @15ft 0 5©IB»^$^*©lB»«!!aSrBiWi-S7o— ^^r—h-t?&5o 

01 7ft, 01 6©7t«7^S 24©1 7PP©S I SOl^MiitS 

suit ^©t^i^t, 01 Kohu}) xmmzm<5^xmmsti 
B2i«:, H5©re#^sfe«offioflifiK«^-t-^Pi/^Bi-e«)5. 

02 2te. 1 7 P P4f#£ PR 1 2 2 1 f-*r*J\><D<&j$, M> JJ ;**3g5r*T»* 
20 U^«»^*«>#fife0ij«r^i-Blt**« o 

HI 2 3(i N l 7 P Pf^iPRl 2 2 lft^/vo^ bV!) **m«r*-C* 

j£0«j&^H-0T?fc5„ 

25 @2 5(i, 0 2 4^^M^y m*iF'fmx*&z> e> 

0 2 6fi N 0 2 1 ©!B»W£iSJl©S&fcJS&RW-*-S:7T3 — hffc5„ 
0 2 7tt, 0 5©1Bftl5£&«©tt#&3IMfci:, B 2 1 ©|B*I¥£M£<&* 
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H28{j:, 1 7 P Pft-^k PR 1 2 l7-*r*Ju<D&& h HJ ^^m^*T**b 

B2 9tt, i 7 p vn%-t pr i 2 i^^^tw&i&y vy u 

10 H5f± N **WSrjiJlbfc|B#l¥^»flil 5 i©flWMfl«r*bTV^. IB^W 
£§£g 15 1 ItHPP (Parity Preserve/Prohibit RMTR 

(Repeated Minimum Transition Runlength) ) t^iV^^ %7* tt 

15 ji^^B&i- So 

-fftfc>*>, 0 5 Oftftff&S&IK 1 5 1 (Om^-it^ 1 6 1 ti s RLL«F#Yb*P7 
StfttJoTl 7PPfWl 7 liSjiAB^tLs fS^*?£^gl 5 i<Dm-%-i® 
16 2tt N RLL-SI SO«fH5 8 2tftt)otl 7 PP-S I SO^g&l 

20 <t;$P6 l*fcfi«-^gP6 2£|i3l^»j£«r^rUTV^ 0 

fc«^©l«#«::&fct*#*^ &tf#X.b*bfcff-^£r 1 7 P P«F#fl2«fP 1 7' 1 jcffi^j 
-f-^ 0 1 7 PP#-5Hbgpi 7 1 tt x I3 6^^$n§ «fc 5fcRT£:£«>l 7 PP^ 

(D^-f-fb-r— ^2 o l Lr^^ i 7 P p^4§-<D^-5Hb-r-://v-2 oil: 
25 g-^T. 2^6>A;'j£*WMf-$§-£ 1 7PPfftftU PRiiff 

m6t±, 1 7 P P^F-f-^^F^b^ — ^/l/2 0 1 ^Ifj&tfiJ&^LTV^. ® 6 <Z? 
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m<oWi&. i 7 p vn^<r)m^"r—if;v2 o i m^m<Dn-^it ; r—y^2 

oo oo ooj ffcofc^ t Ltx roio 10 

o ioo i o oj &mtj£tv%z ktf?j<£ft, rA^if y vni & ro o 
oo 10 ooj t?feofct^ rwAifj' h^Jj irtx, rooo ioo 
io ioo i o oj tfmjj&nzz. <b#^£frbTv^„ rA^tfyh^ilj 
^ roo oo ooj -efcofc^§£\ rui^f^ h^ijj tut, roio i 
oo i o oj frmtJ&fo5~b&7F£th^ fAti^y h&li ro o oo 
ou T-feofci^ rtti^itf 5/ b^ijj ^ lt, roio ioo loojtf* 

W^J^ttSr k&7i<t$ti. rA^t'ixb^Jj ^ roo 0 0 1 OJ Tfcofcm 

15 £\ rm^fc^j/ h^iJj iu, rooo ioo oooj 

TF&ti, rA^t^^h^ijj ^ roo oo iu xhof-m^-, rmtiv'vh 
mi tvx, rooo ioo io oj ^tH^j^tb^r i^^$^xv^ 0 
. £b^s rA^t's/ h#Jj a* roo ou T-fcofcm^ rtH^if-zh^jj 
tut, rooo i o oj frmtiisftz r ir^^^tt. rA^tf^h^Jj^ 
20 roo loj tfcofci^ rm^t'5/ h^ijj i: u-c, roio iooj ^ 
mJjisthZ^b&Tjkisti, ^Ati^y h^Jj & ro o i u x&ofcm^ 
rm^tr^b^jj i:tt, roio iooj &i#jj&tiz>zi t&7j<&thX\/^& 0 

rA^jtfyh^iJj rou -r?&ofc#-8\ rw^t*-/ h^ijj ttt, 
roioj asm^^s - h&TFtsft, rA^t'^h^jj a* n oj xhofrm 
25 -£\ rw^fy b^ijj t lt, rooij ^5j±j^j $^t§ ^. ^^s^^^uxv^So 
ut, TA^itf^h^Jj a* riu -efeofc^. r^#j tvx, r^ut^a 
j&t-m^j ^ rij -efc^f^ rtu^t'^b^ijj ttx, roooj asttj^tu 
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t, ri o i j a*m;tj$*t5w £fls^£jft/rv»*. 

5 — ^2 1 2 iJi&V^Tte, ra^^A^jtr^ b^Jj d § r i i oi nj ©i 
rsm^tm^tf-/ vmi t lt> rooi ooo o o oj tfstu^ns^: £ 

10 1 l^S^T, 1 7 P Pft^Vft^fcWhmfrftfrtiZtf, AtliStl 

st'y h3« ri i oi nj t\ &LtifM<Dmt}}fy h&W, ro i oj v> 

&L±<DS:5\^ mf^2 0 1H^T«:, ¥U»r if >y b 1 7b 
15 M4<D 5^m^;ft;&^fc*;y <9 , — 5£-m&< (i~fcfc>*>s 

HI 5 I^IoT, 6 211, PR- S I SOm-^§P8 1, 17PP-SI 

soa^i si, ^ 3. *5,j;w*~ #«-jhp8 4^<t vm&z 

th& 0 PR-S I SOff358 Hi, PRilfiS§l 2^6C0if#^b> NRZI 

20 ^#fc:fcJ;t)*PR 2^-r.*/W;iS<5v^ l*ii#&(0##<fciie&&^*fcffiaH£* 

vpR2f^^© huy xmrnzm-s^x, s 1 s om^zmn^s >s 1 so 

OttflMft) «r 1 7 P P-S I SO^gBl 8 1 te4fc*&"f*. 
1 7 P P - S I S O 18 114, 1 7 P P?#-i§-fcg& 17 1 1 7 P 

25 P^Ff flkf^-7';i'2 0 U:S<5V^T, 1 7PPWM^y^W 
, *i?)b^fc 1 7 P P^#(D h VP ^^^^S<5V>T, BCJR7VI- 
=f y XA^SOVA&if&ffiV^T, PR-S I SOm#SP8 l^b<Dm^S I 
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5 iii 775M@ i o £#j&bT, 1 7 p pi*^<d b v-y ^mi-ov^ra 

i~5o &*5 N 0 7 75^1119^. m 6<D 1 7 P Pft^vn-^ikT— Zf/U2 0 1 

10 m7 7smm9\z&^xi^ m^mxvm^ m^n^mi % m^MA 

lli«tt> i^bPK^x rm^J^J S 3 73r^S 1 6tf>4§£-£r^U HI 9 
OJffctl&^te, ±f^&«|l^ r^Sj^Jjgj S 1 775MS 2 0O^*L 
15 TVn3 0 -t-^*>"fe v 0 6 <D 1 7 P P$f-&<Dft J %'{k 1 r — ^2 0 1 &Jgi§-t-5 fc N 

jfc*5 % 1 7 P f Of f fktl3V^Tfi, H! 6 ©f#<ti-r — ^2 0 1 <D 

20 frTV^o 

0 7©«n:*5v^»±, m^Mmmi so©^c, rm^jx^j oi^a 

25 b#£ija^j oo^§Wi, rgm^ffl^j 0 0 O^W^frbT r&u^jfc 
5dN r^sjm^j o 1 o^m^fri/r r&pftfeiftttj s8fcfcsa* N ran* 
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Mmta oioto^t rykmpmmi s6(^5d\ m^Mmtii oo 

0&mtl£tiX r&B#M*fcHj S9(^5^ m&fMMtJ] OOQtfStfcJ 

jjZtix ryktiftamm} S7i^5»$^ m^M^mi soo 

rm^J^Sj sioi^ r^^ijA^ij oi^A^7^tt5^> r^m^j 
ffi^jj o i o&mtiztbx rfcrnrnvtm} sitefcB. r^^ijA^j io^a 
im&fMtitfii o o iasffl#&*i/r r^^j^j so^s^i 
io j&s^sjxs. ^fc s r^^j^Sj si©i^ rm^JA^jj oo^AA§ 

at^JW^j oio^ttj^,$^T r&B^mnj s5K4«a>, r^sjm^jj o 
i oasffi;*j$*i/r r^^^ffij s8ii^5K r^^jtu^j oio^tu^$ 
tbT r^i^Ka^sgj S6tcfc33» % r^iam^j o o o^tti^tLT r&n#£3 
15 ««gj S9fcj5cs*\ rm^W^ij o o o&mt>£fix rykmnvtMi 

S7i:fe5d«§^ r^gotfctgj si(Di^ fm^JA^j 

iim^s^ rm^jw^j i o i&Mt}&tix r^mmms S2iz 

*^f± r^iaffi^J 0 0 ltfSffi^tLT r^^J^j S16fcft« 

20 r^^^tgj S2^i^ r^^A^jj ousA^^^t, rm^J 

m^JJ 0 1 O^^^tlT r^B#^J^Sj S17fcfc9 N r^Bf^iJA^J 10>6S 

A^iSfrS t> m#fMmti} o o l&mtiisfrx nfcf&Mftni so'i:4i: 
ifcfc^ rja^J^Sj S2©i^c r^^ijA^j oo^ 

r^^uu^jj 0 0 0^tU^j$ttT r^^J^Bj S4|:ft5a\ 

25 m&mmtii oio^^$^t w^tj ssi^s^ m$?Mm 

til oio^m^^tvT r&ttAjftttj s8i^5K rmZMmtu oioa* 

mij&tix m^M^mi s 6fcfc*]K r^^jtb^ij o o oastti;fj$*i/r 
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^ij^j S7H*5M^^, s 2 ©nic, rs,H# 

Ml S3i^5K *fcr± r^jwtfi^j o o l &mti&frx rfrtifMmWu s 

10 r^KJA^jj o o*sA^7§tt5i, rgpt&im^j o o o^mti^nx r&n# 
rm^JW^J o i o&mxztix rykmrnftMi S6i:^5K r^^jtti 

;*JJ 0 0 OtfS|iJ#£;ftT r^^J^Sj S9(^5K Jcfcte r^B^JttJ^j o 

^m^$tvT r#:H#|«i!j s2t*5K *fcra rm^ffl^j ooi» 

rmi**l«t«J S4©iit, m&MAt)} oi^*ii5^ rm^J 
20 m^jj ioo^m^§tit wmij simii:^^ rmflf^m 

SJ S5©i^:, r^HUA^J lO^^tiSi:, rm^JW^J ooo 
&mtl£ti>X WmMftiBii Slin&>? N r^^JA^/J ll^AA^Sis 

rm^J^Bj s6oi^ rag^A^jj oo^^HSh rgp#£ijffi 

25 ^JJ 10 0^^$Jit T^^J^j S10lJ:/£5ri:^$^5 o £fc N 

mtirMVtmi STOi^lc, r^B#^iJA^3J O OtfSA;fr£*t5^ r3P#£ijm 
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flgj S8©«^ tW&MAJj] o otfSA^ttS ^ rm>#fMmtii ioo 

&mt>£tix ^mm^mi s 1 2Kt£z>z.b&7F£3n, rm.B$Mvtm} S9© 

m&ic rmftMAXi o ofrAXZftZk^ r^u^ym^j ioo^tH^,$^ 
x r&mtammn s i 3 ic^s^ t^^fi, rm^mtij sio^i^ 
5 r^B^JA^j o i&xjjistiz m^Mmtn i o ofrmxisfax r&&# 

^ij li^^nsi, rmtWJffl^j i o ofrmmsfrx r^mm^mi s 

10 ^ijffl^j loom^t r^Bt^ij^sj si4^&5a\ r^^ijta 
^jj o o oasm^ftT r^^j^Bj sisn^srt^^^ r^f^m 
Mi si3of^ *w$nxti\ loM^t, r^^j(±i^7j io 
o&ftfilsfax r^^j^j si4fi^5^ m&fMmJj} oootmtiis 
fax r?kf&Mwmi s i 5^^sri^$^ r^,B#^ij^j s 1 4^^1C N 

MVtMi sik:jS:»), r^^jA^ij lo^A^^ttSi:^ m^Mmtu oo 

20 r^^ijtB^jj loi^ttj^^tbT r&H&fciJifctBj S2tft5i\ ^fc{* r^Bf 
^ijw^j o o i ^ttj^j^ttx r^Bt^ij^sj s l 6fcJic5r.i:«s**^ rg|B# 

ooo^tH^j^tvx r^^j^sj s i 8tc3&«r t^^ns, 

25 A^JJ 0 1^A7J^^t> mtifMMt)} OlO^tUTJ^tlt T^MIJ 

$;h/r r^^^flgj sotefco, r^^jA^jj ii^A^$tv5<bs 
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%mt)} 1 o 1 flsm^frT r&f$M#M\ s 1 9l£teZZk&7jk£1n% 0 */t. 

m^jj ooo^tti^$tLT r^^ua^tfij S4(^5K r^^ijtH^j oio 
^W^^t W^ij s5i^5K rmn^JW^j 0 10»$JiT 
5 r^^j^j ssi^sK r^^jtti^j oio^tn^^ttx r^u^m 

^fct* r^^ijta^j o o o^ffi^axT r^^j^j S7C*5W 

10 

^Jtti^ij ooi^ffi*i$*LT r$zv$Mmmi socft^ m&MAtis oo^ 

A^£fr£<^ rag^ffl^jj 0 0 O^W^j^ixT r^^ij^j S4fcft5^ 

rm^Jffi^JJ o o oasffl^^T r&H^ftAgj S9icft5i\ £fc& 

o o i &mjj£tix rfcmMVtf&i si6i^§ii^^§ o r^, 
ts\ o o^A^^tt^i:, rm^JW^jj oioto^t r^Ht^ij^sj s 

25 HI 1 0<£> 1 7 P P#-5§-tf> h UV X&mz&^X^ Rtt> *fcffi&*U 
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5 £l±©i5^ 0 7 9 © 1 7 P P f f ©tilt fci^lOOl 

10 t), r^^ijA^j i o^^-t-s^^->- (m i o<DWiM$K%i) & 

(D—&mi&frm & l ii 9 &3 fcitr% r m^JA^j oi, io, 1 1 fc:*NS 
15 liffiiStf) rgifl#£iJA;fJJ ^LT, ^i5c©^ 0 ^-^ (El 1 0 tf>£cPP) tfs$>5fcfc. 

Hiittx la i o o M/jj **^{&^i#j5&#!j£:;^L-cv^ 0 i-ftfc>*K mi 

20' 1 B#^|0^-^->fb^©^Sr^mUfct>Otr(i^< , m 1 

0 O 1 ^J^© h V y ^ 3 ^JMig$ RftMt l7^B#£"Jt 4©^1 

*V5flr#2* TOO J X&t>, ^^PPP2« > B$$| t 2<DH£nS 6 Kl^TA^ 
£n£fi-*§-a s rooj T?*>»K ^^R1P3«, P#£iJ t 3 ©tlS 1 0 ^fcVN-r 
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bfc^oT. ^co^m^p i nmp 3 rau np^j t i s p ^*sv>t 

NF^IA^JJ OO^A^3$tt5^^ r^^ijffl^j OlO^^^tlt, ^Jt2 
iZ&tfZ T&ftMlfcm} S 6 fcfc 19 % B#£lJ t 2 <D^«|S 6 ^fcV^T rmNF&JA 
5 0 0£SA;>j£frL3 ^ r^NF^IJW^J 1 0 0^ttl^,^^X, mm t 3 (Jl&tf 

& r&n#i8itfctlSj s 1 0 fcfe ?) , b#£q t 3 o^is 1 0 leaser r^^A^j 
rr-c. ^-b#^ij^^o^^-^ (^fp) ZMsX^zt, l^tiso 

10 m*3VNT» % r^^jA^jj 0 ommlt, *m&sip 1 ©lis —&mn&:%i 

*Kf&s om^-c rm^JA^jj oo^x^j^tb, r^^jm^jj oio^tB^ 
^t, r#*0 t 2ic*5#5 r^^j^j s 6 icteotzm&<of#M t 2<£>#tH£S 

Jigs 6te*sv^ rm^JA^j oo^x^j$tL, r^Msom^jj 100^^ 
s 1 oicaavvt^ a^jco/n 0 ^ — r^^ijA^j o 1 K#*t-«;*dlltfcBJ P 

20 "f-jfefctjs B#£!l t 2»C*5rt6tt*S 6:fc3«fcTW£!l t 3j31*3ftS^liS 1 0 fc*3 

^] TOO 0 0 0 1 J te*H-5ffl2j«: % l±J^3 ToiO 100 10'OJ Ol 

oco^'^ (^rjm^PP P l 7511 P 3 ) fcafrjsg;i-.5££flsfcj&>5 0 
25 £LhO<fc?^ — Vtm<D&&\z*$^Xh. ^PPOit 
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5 J&*5 % fcr*fcrtjH§-T/l'=*y X^BC J Rtttr^P XAft % Tg. D. For 
ney ^ s "The Viterbi Algorithm", Proc. IEEE, Vol. 61, No. 3. 19 7 3 
¥3§?TJ , "iifcte TL. R. Bahl fife^, 'Optimal Decoding, of Linear Codes f 
or Minimizing Symbol Error Rate", IEEE Trans. Inform. Theory, Vol. I 

T-20, I 9 7 4^3§frj fc7F£3nZ£5\z, imMfi-e>WJ§r{k*m$L-rz>V?:n 

ftTV^S. LfctfSoT, @H (010) ©M/p^*SSrffiV^»^Tt^ 1 
15 7 PP^^LTfc^tf^-^BC J Rfc-^S^SJB-tS 

-f-&;b*>, 1 7 P P^#0$SF-5Hfci&mte, jili 0^£*l5J: 5&2 DtfcH© 
<£>»&fflV^T, HI 1 1 (O X o ^lit^Nfll^lilt^, 1 7 P P^#0 h l- 
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0l2J5Iil4li, l 7 P Pff<^ f w 5 ^SlOfl^lr^ ttv^o ft 
3o x m l 2*s£TJ*E]l 3fi N m6<Dl 7 P P^f-^O^F-i-fbx— 0 1 &:t£1i 

mi 2*5±triai sie^-cji, m^^-t "91®^. r^^y^j N rmi$ 
10 (DVtmm&m'Z. ±m^^m^. r^^j^iij so7^s4<di§-£-$:7j*u m 

LTV^ 0 -Tftfc?-^ HI 1 2 33 J; t^Ea 1 3 le&V^Tfix' HI 7 9o?2 1 

^^M^Mi ^^iJ^^^-C, tiSOJ5I^IS14©15tltJ:!5i 

is mi 2<DMte&\,^xtes rmntlj sowi^c, r^u^jA^j 01* 
A^j^sh rm.f%M&t)] 0 1 o^tt^^tbT r^^tBj 's 1 ^j&d. 

20 Hj S5(^j:5^ ^tdt r^^iw^j oiom^t r^^jjytBj s 
4^&62»a^£tK $b^x r^Bt^ij^j s o©^t, rj&Bt^jA^j 1 
l^x^^ttsi:, rm^JW^u 0 0 o&mmstix r&i&fMVtMs 's 3 left 
i£fcte r^^ijttj^j 00 l^w^^tit r^^j^j sio'^fts^ 

25 m^M^Mi si(om^, r^B#^iJA^jj oi^A^j^tt^i:. r^.p#^ij 
m^7j oio^w^^tvx r^s^mtij suftu, r^^ijA^jj io^a 
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as*$*L5. £tc n r^^j^#j sici^, mtifMAXi oo^$ 

te r^^jw^jj o i o&mtitsfrx nfc&MVtM} s 4 Kift^a^i*;^ $ 
bfc, r^^ij^j si©i^ r^^ijA^jj liM^si, r^, 

5 ^jw^j i o l&mxztix ^^nmrni S2\ztn^>t\ *fcf* m^Mm 

rm^Jt^Sj S2©i^ic r^^jA^jj o i asA^^s^ r^^j 
mtsi o i o^ffi^axT r^^ij^j snW!), r^Bt^jA^ij i oa* 
A^£*tS£ s r^^jta^j o o i ^j±j^$tiT r^^ij^j soi^s: 

10 ^^^tt^o mtifM&m] §2<Dm&\^ m^nxtn oo^ 

fete T^Ht^iJtiJ^j 0 1 0^ttJ^,$tbT T^c^J^SJ S4(^j:5»^^ 

r^^m^j S2©i^i:, r^^ijA^j nM^si, 
rm^Jm^jj o o oasffi^^-c r^mMmMi S3i:^5^\ 3=fcte rgpf 
is Mmta o o ifrm*i&lnx r^^j^sj siot^5^$ti5 0 

rmut^mmj S3©t^ r^^ijA^j oi^$ti5^ r^^i 
W^j o l o^tti^i$tvT r^M^mi su{cj5e!j % m&rMAZi} i oa* 

i:^$tt5o rm^J^Sj s3^-^tc N r^^jA^jj oo^ 

20 r^Bt^jm^lJ 0 0 OtfSjiJ^frT r^0#^ij^fllj S5(lfi5K * 

fete rm^JW^jj oio^ty^^^T r&B^miij s4i^5W^$^ 

£ib^ x r^gij^Sj S3©i^:, rm^JA^J ll^^Wi:, 

25 mmnmmi S4©*^n, r^^jA^j o o^A^axs^ m^n 
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EI 1 3(DM^^xn, T%Lf&#WtM} S5(Dm^, fW&MMl 0 0 2* 

ll^Sii:^^^ r^^^sj S6©»^ rjg^A^J OO^A 
H5„ rm^J^Hj S7©i^ rm^JA^JJ 11^**15^ 

15 S 9t^5ii^$tl5 0 

t£j s9©i^i: N r^^JA^j oi^^s^ r^^ijffl^j oio 
20 ^j^ttsi:, r^snm^j ooi^ttJ^jSJit r&B^j^Bj soi^Swi: 

25 ^JW^7J 0 0 03&sm^$*tT r^^^HftJBlJ SI 2t!feSli:^§^ Fg|B# 

o i oasm>b£;ft,T r&n&dttJftj s i tfrfF&ti, r^^ijA^j i 
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10 ooi^m^tbT r^^j^sj s oi^sr fca****^ r^Ht^jA^jj o 
5:fcas*$^ m^MAtu i i&xti£tiz>b, rsL^m^jj ooo^ 

tu^^nx nfcis&wnBj ssicftsas £fcte r^^ta^j ooiw^ 
15 m#?MAti} o lfrxtiztizt, m&MM*}} o i o&mxztix r&&# 

mm>bmmfc, pm* ^str^u -jsii^it A^^ttfcit^ rooj 

roij T-fc5f^tilf^t^T*fc «3 , flfem^ffttx A^$*Wc{f-§- 
^ rioj t?feS»^©«li8»^«r^-r^PPl?fet). A^?$^fc{f 

riij -efcs^o^ii^^^-r^xfcSo ^m^Hvity 

25 .£Lh<Z>J;?^ 1 7 P P^#-©^F^biam«, 15^1©hV!J^iT-^ 
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Ittl ^J&Ufc'^T^m^frS h IsV xm%L&-£#>bfoZ><DT\ 17PPH 

4>bc j Rm-^&n? z t;5$-t?#5 0 *fc, in i 4(D M^y 2 
5 ivtm<D his}) *mm.£ v hftnm&WM£tLx^z><Dx\ ^-w^rm?.^, 

nkK, mi 5 ©7D-ft-h^iu, iB^s^gi 5 i asufrf-saa 

10 ffcU ^y^P-^7 2^t'C > 17PP^tftWl7 1l:|ii*U yZf 

—s<>9 2\z.mi%\Z.AtltStL%o S*«F#fli«P 9 1 f±. A^SftfcflMI-a*^ 

fcTj/ h^U 1 &&fifcU P B iai^a§P9 4^j±i^ji-§ 0 ^i/^P-^9 2f4, H 

15 A#i--5 0 !!*fftft»9 3tt, y ^ y 9 2 ^ J: 5 tt^f x. fe^fcff^ 
/*VT4 if y h?U2&£j£U H3I&SSB9 4teffi2j-t-3. IW3l*Q!affiJ9 4 

/<y ^ if 5/ bau*3«kt*2<srira3i# u?fe^e> % #M;u -r^y-^7 

1 7PPffflig|51 7 lft, ^T^yT'S 2 fc&V^s 1 7PPtt©ffftf 
20 — ^VP-2 0 1 tS<5v^T, >f y — *7 2 tr^LTA^^fdf ■*§-<!: 1 7 P P 
flHHbU PRiiifS&l 2fcttSAU *^s>:/S 3fc:ifStfo 

fB»l$&f& 2 1 ^7^S 3 &£:fc5V^T> 1 7 P P^F#^g|S 1 7 l'^fe A^J 
^ttfc^-^-'fb'ff ^- : Sr> NRZ I (non return to zero Inverted) tff-SHb b> N 
R Z I <RF#fls $ ftfcfll #Sr$l* $ ^fclBftJSEfr^ fcHcrt* £;ft31Bii$l&^- 
25 ^^yi^fBIt (Mark Edge Recording) #S&SrJBV , 'T*B» U iB^&kagtrl&Ti- 
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2 2«U ^^y^S 2 2fc5gtp. *ftft!»22|i, ^f^S22H^ 

PR-SISOitgp8 1|j:, ^f$'^S2 3m^T, P Rilff S& 1 2 

£> % NRZ I ^tftfcit^P R 2 f t^/K-I^V^; fefl^J^-^ffc 

fcNR Z I ft-Wikte&XfPR 2=?-\%jV<D ^S^fcg^V^ BCJR7 

;^=^yXi^^SOVA^if^V^t, SI SOl^ffU SISOI^^ 
(4>d»#) £ 1 7 P P-S I SO«-JHfI 1 8 1 mifcl&U ^fy/S2 4 

15 17PP — SIS OtS^'liiS 1 8 1 y~Zf S 2 4tCjoV N "C N 17PP©S 

I SO^-§-*Q;3g£rllfTi-5o 17PPCSI SOffMl-oV^Ts EI 1 7 

(D-7v-^v-h*&m^xmw'tz> 0 i 7 p p-s i scmuhbi snt is 

1 7©7T5/7'S4 1JC*3VN"C, PR-SI S O^-^tP 8 lfrbS I SOtt^ 
*T,fcfi-*§- (#^38) «rA*7U ^^y^S 4 2^iitp 0 17PP-SISOif 

20 §0 1 8 1 XTy-fS 4 2 lEijSV^-C, 1 7 P P OftftT-^l' 2 0 1 {Cl<3 
V^> 17PPO>V!)^S**ft . ^T5//S4 3tl^ 

btt/t 1 7PP©bUP^ti<3V^ t^tWT/^UX^BCJR 
tft-§-T^=f y XA&ffiV^ PR-S I SO^-5§-tB8 1 {f-5§-£r S I SOf 
#U ^ry/S 4 4iCiitPo 1 7 P P-S I SOlt^l 8 1 te. ^f^/S 

25 4 4K*5V^-C > SlSOff^^fcfl^ (ftitt) ^^y^8 3^l 
T> ^^if^8 4«U 016©^fy7'S2 5^I5 o 

^ — #m#§P8 4 HI 1 6 (DXT y^S 2 5 Mfcl^T. ? —tfW.-f3rt&&*M 
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1 1 4Kmt}-tz>o mmm^ui i 2« N ^tr^sm i itf>e>©m#£s i s 
o«-^l, s i s o tz.m t-^iz.^ mm&^nzj v-;<i i s 

5 ^lt, ^St^g&l 1 4^^1-50 1 1 4 M*«-§"$P 1 1 

2^bom0OTNg£/B^T. fiSTOSgB 1 1 1 S I SOff U 

10 a^^-T-r^o 

fll#*S S I S 0tf$ti50^ IB##^fi 15 1 ^*5V^T, 1 7 P PffiF#£: 

@i8it *^Bj^rji^ \^tcw,mn±mm 151 ^^oib^s^« 1 ic*j 
w&mm vtc'mmng.mw 151 {z&^xn, 1 7 p p 
20 fy&m^btix^z> a 

25 7 4tf;yb£U * — 7&n-%-<D&%-ik^n s 1 9 / 2 0 b U 9 L 
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1 ©flt^tl^Jt^, *3«fc^l3. 4 (dB) -efcSc^fc^fUT, 

*mw*mm ufciB^^g 151 (Dit-^ttm^mtJitte, *s i o . 6 

(dB) tifeSit^^wa, n*U£<£!9, fE^M^g 1 5 1 fcifc^T 
5 V^7ct^^CD|B^I?^MS li!3t>N 2. 5 (d B) &±<D&%r{\tfim&'&t>*hZ 
U±<DX?fc s l 7 P Pf f i ^ - t^f it5 r i ia «-5§-t£^£ 

10 ® 1 9 Kl:fc5V^> El 5 l^itSi^imt^Mt-f^tSft^MLTfc 

-t-^^-fe), Ell 9<DlB^fff^ff2 5 1 (Dn-^-itU 2 6 1 {3, ^ — JK^F^kSP 
7 1 fcftfc? otLDPC (Low Density Parity Check) ^-^ffclft 2 7 l^jg^fl^ 

15 cm^-U2 8 1 ^iiJn^nTV^^te, H5Sr#RgU-C±ifib^:|BfikW^^tt 
l 5 l -JHfcgB l 6 i£fcJ4*-JHflSl 6 2 fcfPrMSwW&SrWbTi^, 

LytJoSoT, iRF#^*P2 6 ltt^ LDPC^FW27K ^^!l-^7 2 
*3j:t*l 7PPf«l 7 1 KJ; 9*»l&£*t3o LDPC43Wfcg|52 7 1 tt, 
A^J^tLfcfS-f-SrLDPCipf-i-^U ##fb**tfcflr*«r-f P ta *7 2 Sr^ 

20 LT, 1 7PPffft§iil 7 ltffl^fS, 17PP^W17 1I4, 

© 1 7 P P^F-^O^F^b^ — ^2 0 1 ^U*3^ 1 7 P P^F-^^ff^bT 1 - 

-•7^2 o ucS^i^t, 4 y— ^7 2 ^bA^frrt i?p p^f# 

<bu PRiimssi 2^w^-r-5o 

2 6 2(4, RP-SIS Om-^U 81, 17PP-SIS O^-^-gP 1 8 
25 1 „ f-i^f V — ^8 3, *3<fct*LD P cm&^Z 8 1 \Z X 9$lj&£;fr5o 17 
P P - S I SOm-^U 18 114, 1 7 P Pm^riMl 7 1 1 7 P P^F"^ 

O^-^-fkx — "f)V2. 0 1 t^g-^T, 1 7PP^©l>vy7tMJ6, 
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bftfc 1 7 P P V VP *^3I.fc:S<5^T> B C J R7yl/J!) XA^S ov 
Afc^fflV^T, PR-SI SOt^8 l^b^if^S I SOtf U SI 
SOlf^JifeM ($fetitN$) tr9*-f ^^5-^8 3«r^UT, LDPC^-§-g& 

5 LDP C^^-bP 281 H 1 7PP-S I S Otf §P 1 8 1 ^f)A^$^5{f 
fcg^V^T. SPA (Sum-Product Algorithm) SriBV^T^ 9 b 

JBJt.±<OJ: 5 l7PP-SISOttt»18lWt, 17PPKff©f 
*;gmtf s ##>£>*K 1 7 P P^© b 1/ P ^*5.^^:S<5v^T^ BCJR7/> 
10 ^yX^SOVA^if^V^, SISOlf$H5<7)T\ 

^ft^o-C> LDP C^SrffiV^Tia^ff^SSrff 5 i: 5^UTt> J:v\ ft*3 N 
igi9^m^t> N l 7 P P 4$-^) <^&/Bv^fc "9 ^-§-14fg^^_h$tt5 0 

15 ??^g3 o i ta^^» 151 tmm\^. ^mn^rt itup p 
mn \±m v as l k & 5 <o -e ii ^ m&-r s 0 

-f-ftfr^ EI 2 0 <^|B^M^g 3 0 1 «\ ^P^F^b^lS 1 1 ^oTi 5 
20 ©17P P^-JHfcSB 17 1 ^iiJn £*K IBW^S 3 0 1 ©«-*H$ 3 1111 

PR- tf^-^-g|S3 lTOot|5©PR-S I SOm-§-§P8 l^iI;&n£frL> 
3 2 ^ftfroT 17PP^ fc^-*§-gp 3 2 1 tfSiI;bP£;ftT^'5£*:?M3:> 

m 1 lt±*& ufci5#i?^g 1 1 mme>mf&&ft l-cv^ 0 

Lfc^oT, 1 7 PP^fft$|i 17 1tt, "6T^^rO 1 7 P P 
//U2 0 1l:ttTfe!), 1 7 P P^#O^F-^'fbv i '-^^2 0 1 fc:£-3vvT\ 4 
V* y w<7 2^bA^J$Hfcjf 1 7 P P??-*HbU PRiiffS&l 2^m2> 
i-3o 
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1 1 tt, PR-S I SO^US l3o<fcT>*l 7 PP\?*\?mf§rU3 2 

im.fc ufllfftSfts. PR-sisoif$i!8iit pRiift^i 2.frb<om% 

m-r^mm^^^m\^^xmm ufc bvy *^&#«> N *«>6ixfcNR 

frU sisotf$Hfdff (ttl**) *i7PP^^8t»3 2ilcM 
i-s. 

17PPk7 fcr«#*B 321li, 1 7 P P^F#fb^ 17 1 17PP© 
n^fcT— 0 lteLg-^T, HPPTOhHI^W. 3fc£>fe 

10 Hfc 1 7 P P^F#0 hVD *iSm&-S-^T> PR-S I SOlI-*Nr|S8 l^kft 

PiJ:©j;5^ IB£iff£J£®3 0 1 fc^Tfi* ^mft^rk LT 1 7 P P 

15 ©M^y^m^s^-c, mm^. m.mfe¥ ft 

#>k*K #«>fc*i/fc M^y ^^Sr^B^fflVN^r. fcjflSTf* S©*T?. BCJRt 
m^rk UT, ^-^^LDPC^^^^©lfe1t#«r^§li:"t-S^#-tr3l^-r 

25 fc*5 % s 5 ©ib^m^s 151, ®i9 <Dt&m.n±mm 251 k^-c »s 
^wsriti ^**^sotPitR^ i7Pp^t©bn)^i^i^ p 
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LTt>iV\ tftt>*>, E5S3j:tJ«Hl 9}'*5V^T N PR-S I SOifHJ8l 
*3J;T>*1 7 p p-s I SOWl 8 l tr> 12 2 l J: 5te> lo©^ 

Uc^oT, 13 2 1 (DmmnSLmW 3 5 l<9«-5§-|flJ3 6 1«, PR-SISO 
fc#*R8 7 PP-S I SO^-^§Pl 8 1 Cftfcot, 1 7 P P-PR 

10 -SI SO^-5§-g|S3 7 1 aSiiJto^ftTV^EJW*, EI5 3:#HSbT±Jfcb;/tlB» 
15 1 (D'&^n 162i R^O«^§rW t^5 0 fc*3 % H 2 1 <0 P R 
aMl2H:, PR2 (PR 12 1) ©fE«fcPf&^ir-*/l' , 1?f±fc< > PR12 2 

15 KlJ:0fll^*^ 09*.ri. PR 1 2 2 1 ^BB^^-Y^^TOlB^W^S^r 
fT5„ lBWf«JS2 lWu 1 7PP^Wl 7 1 frbXtl £*Lfc«F#flS«-§-^ 

nrz imu nrz i m&fcztLfcm^&mm&titt&mmft&tcnftm 
ftmmmzmmzfrT^zn^ikm^&PR 122 lft^tMi 

20 T> ic^m^tvfc^-^^f-^Sr, ^b^S§|52 2tMt5„ #<fb*MSfl 2 2 r± N 

mm bfc P R^-fb^rJbfe LTs fc-JHP 3 6 1 fctt*&i-5„ 

^-^-gB 3 6 114, 17PP-PR-SIS O^-^-lHJ 371, 7*-f 1/9 P — 8 
3, *5<tt>^-^m-^$P8 5«fiK$tt<5. 17PP-PR-SI SO«f 

25 gP3 7 1f3 > NR Z I ft-%-ib&£TTP R 1 2 2 1 *WZ&<3^T?fr%> h ft 2> 

1 7 P P^F^bgB 17 1 &m-fZ> l 7 PPtW^kf-^2 0 l lcS<5v» 
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Xi&frbtiZ 1 7 P P*&#<£ M/y^*$4:-#:ft$tfc^ hHJ 
T> 17PP*5ctr;PR12 2 1ft^ (If!^) (D&fc buy xmm.tfolr 
5) l£g<^T, B C J R7;w^y XA^S OVA/j: ifSrffi^T, PRilffB&l 
2*»b©f&#SrS I SOifU S I SOtg-^$ttfcfS# (ttflWR) Sr^-T^^ 
5 yw^8 3^tt, ?^IfS|58 4^|ll7JtSo 

13 2 2 2 5 &#H$LT, 1 7 P PfttP R 1 2 2 1 ?-<>r*A>G> 

1H1 4£#JgLTJba&Lfc 1 5 1 7PPffO h^y*^^ 

0IJx.fi, @5©P RxifftiSI 1 2^PR1221 ©|B«S&^"Y*/l'"C<Z>fB»S£. 
10 «j.3SSrfr5»^^N H50PR-S I so«f*?8 ltiDfflv^fetiSBI^fti 

6 & *5 P R 1 2 2 1 ft^© h V 5 t ^ (— SttTs 

SSL £ frfc^ 5 „ 

0 2 2*5«fct*H2 3tt, m^J£&l#£>l<^ *>« H^SS^ctff^biBeSri-^ 

T*i-(fcfl8jS#*©#j£W&^UTVNSo H12 4«. 0 2 2 $3 £TM 2 3 <Dl$te 
15 51^Srl^^J^?&oTJgMUfc^b vy ^toM^J^tTfc'U, m 2 

5(4, HI 2 4(D£-j& hup ^rgm^&ttStll^o— KSr^L-CV^*. 
02 2*3«fcOT2 3fc*5VNTte, ^^^fifl-t tJflgte:. r^Bf^J^tSj , r^B# 

20 — h) S^^bT*3<9s fcmvm^te, PR12 2 1ft^©ti Ut- 

h) sSr^LTV^. &3b\ £TF> 17PPt«i^ PR1221ft^ 
/KZ>^«SrKS'Ji-5 7ltJ?)s 1 7 P P«t©iR«l4, S (^^) &/BV*T^U 
PR12 2 1f^/W^ilt s (/K£3=) St^T^H". 

25 msn, 17PPf«|^U RO^<DlB-^s^ % PR12 2 1ft^ 
©tfc!!B«r*U — /JMftjStfcBittx A^$Hfcft#d5 rooj 
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ytnm&*7F't$:%ix*h v ) . ^m^mn, axis interna noj xhz>m& 

TV^5o 0 2 5 <D#iJfc:io^-C N RCO^OfB^ s fit* PR12 2 1ft^/W0^1 

fe<R|OiS5iart<^ia-^«s PR 1 2 2 1 ^^^7K7)#^#J-*3tt5 P RiiftSS 1 2 
10 ©3o©^^^(DtI^t■CV^5 0 t^b*., PRiUfi&l 2(E>3 -DCDUZ? 

PR12 2 1ft^«lsO©|^ (-,-,-) <^#tH-c£> ?K 

PR12 2 1fi^«lsl©l^ ( + ,-,-) ^^Jfe PR1 
2 2 1ft^^ls 2©i^ N ( + ,+,-) <DV^mXh\), PR12 21 
T^^/^W:m s 3<Dm&. (-,-,+) CDftMX&t), PR1221ft^ 

15 /^^is4©i^ (-,+,+) ^It*fe!3, PR12 2 1ftW^ 
ls50i^ ( + ,+,+) (DtITfe5'i:^§tltV^5 0 

bfc^oT. ® 2 2<D^^i^^^-^$tt^!l|im^lbTV^< ®2 4:fc5j; 
tfHU 5 0W-*5V-*Tte> m^E^l 7 PPifCtl^S Ot?feDs PR12 2 
lft^WtS^sl (-r^^t). PRiiffS&l 2£>1/v ? *^tfS ( + ,-, 

20 -) <Dtf:Wi) XhZM&K, 0 1^§H5h 0, 2, O&mtlZfoX, ^ 
<Dfl##J© 1 7 P P^-^<Dftli^S 1 t^!), PR 1 2 2 l^^/KZ>#tHtfS s 3 

<D 1 7 P P^-^<^^#,}6S S 0 left „ PR 1 2 2 1 =f-^^^(D^M^ s 4 
ri:i^$tvTV^5 0 9M£<£ 1 7 PP^FfoWS 0XhV) s PR1221f 
25 t^WWslffcSi^, 0 0^§H5i:s 0, 4, 6 a$|±l*J 

T x &£>Hf£!)(E> 1 7 P Pn^<Dtf:m&S 5 > PR12 2 1ft^V^i 

# s 5 KftS/^ *7cte, 0,2 ( 0^^§tlT, ^i(D17PPW 
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4tCfetU PR 1 2 2 lft^Ws 3id^S^li:^$^-rV^ 
5„ 3&#© 1 7 P P^^cp^H^ s 0 T°h V , P R 1 2 2 1 ^ ^^(DttMfr s 
ltfeSi^, ll^^Sh 0, 4, 6^m^i^tbX, 
7 P P #dl3SS 3 t^JlK PR 1 2 2 l^-^/WPtKfiaS s 5fclfcS;K 
5 *fc«, 0,4, 4^(il^$^t, ^(D^J^l 7 PPf f ©WS 1 OfC^ 
D % PR 1 2 2 l?-^*wytM& s 4\Hf£Z>Z.k&7jk£ftX^Zo 
Tg&<D 1 7 P Pft J %-<Dtf:M& S 0 -efe t) x P R 1 2 2 1 ^^/V-©^^ s 4 

(1-ft;b^ PRiiffi^l 2©i/^^5 (-,+,+) ffeSi^tv 
OlM^HSi, 0, - 2, 0^m^)$ttT, ^OH|!|©17PPW^ 
10 PSK^!), PRl2 2lft^©W 5 s2l^j:5ii:^$^ 10 

0, -4, -4^ffi^J$^-C, lk<D8?M\(Dl 7 PP^F^-^tt^ 
tfSS 0 1C^^ PR 1 2 2 1 t^^7U(D^m^ s 1 £tfS^£;frTV^ 0 
1 7 P P^^^H^S 0X*foK>, PR 1 2 2 s 4T? 

tb^m-S^, o o&xfiistizt. o, -4, - 6^tH^$nr, ^©^Joi 

15 7 P P^F-^CO^^S 5 Klft<9 N PR12 2 1fir^/^^I^s 0|J1^6d\ 
£fcte, 0,-2, O^tti^j^tbT, 7 P P^^H^S 4^ft 

9, pr i 2 2 if t^/^tt^ s 2}^j:5: t&7F&tix\<^z> 0 m^^i 7 

PPff^WS 0T&9. PR 1 2 2 l^-r^^CD^M^ s 4T*fc64§£-K:, 
1 l^X^^tbS 0, -4, - 6^tjfcJ^^ttT> &<DB#£"J<D 1 7 P Pn^r<D 
20 tfcHtfSS 3Mft«9 N PR1 2 2 lf^^/WWs 0H^5K tfctt, 0, 
-4,-4&mtl£faX, |k(Di$|lJ© 1 7 P P^^Oti^ S10t*t), PR 
12 2 l^^^^CDWMft s 1 left* ^ t&7FiStlX^Z> 0 > 
^E<D 1 7 P Pn-%<DW:Wi& S 1 T?& P R 1 2 2 1 ^-r ^^CDtKH^ s 0 

25 oi^A^?^tvai:> -6, -4, otfmJjZfrx, wawnppffro 

Jifcflli&SS 1 PR12 2 1ft^/WWs 2H^5ri:^$^ 1 

O&^ftZtiZts ~ 6, - 6, -4^m^,$ttT, ftOWl7PP^ 
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jRffiiflSS OfcfclK PR 1 2 2 lft^©Ws l^^^r^^^ttTV^ 
S„ m^^>l 7 PP^tl^S lffc^ PR 1 2 2 l3 L **/K0*fcffiiflS s 
0-C^>-5^-^^ x 0 O^A^^S^, -6,-6, -6&mjd£fiX. &<DB# 
M<V1 7PP^f<DWS 5l£&<^ PR122 1 f -Y^/U^B^ s CHift 
5 &i>\ mtctes -6,-4, O^ttS^^ttT, to^J©17PPffoW 
S 4t4*) s. PR 1 2 2 If ■Y^KattlBtfs 2}C7^5^ <k^^$^-cV^6o 
&<Z)1 7PPWWS l-Cfc«9 N PR1 2 2 1 f -^/M^^ s 

ll^A*f£*b3^ -4, 0, 2 2S&^£;ftT N &CDB#£!)<D 1 7 P 
P^^-^^S^S 2 19 N PR 1 2 2 If t^©Ws 4(;i^5d\ -^fc 
10 W\ -6,-6,-4^ttj^,$tb-C. i^OB^J^l 7 PPfWl^S 1 0 \Z 
ft 9, PR 1 2 2 1 f ^*/KZ>Jtfc«as s 1 H^5rH5/T$ti^5o 
T%M<D 1 7 P P^-^O^ti^ S 1 -efc ^ P R 1 2 2 1 ^--T^/K^^S^ s 2 
P Riiff 8g 1 2 <^ U^^S ( + ,+,-) <DVtW>) X*tbZ>M&fc, 

0 l&AXZftZ 4, 4, OtfmXZfrX, ?k(DtifM<D 1 7 P P £>tKfS 
15 tf*S lfcfttK PR1 221ft^©tl^s 31^^51^^$^ 10iS 

A^£:ft5^ 4, 6, 4^ttj^,$^-c, &<DB#£i]<£> 1 7 P P&-%r<DftW>&S 0 
i^iV), PR12 2 1ft^/H^Ws4l^5r,l:^$^tV^o m&<D 

1 7 P P^^S^S 1T*&9. PR 1 2 2 l?--Y*^<Dtf;n& s 2ffc5i 

0 0^^5^ 4, 6, 6tfftX£tlT, lfc<Dtf?M<Dl 7 P Pn-W 
20 Ot^li^S 5^^!9. PR1 2 2 1ft^/^Ws 5(J1^5A\ SifcEu 4, 
4, O^fcU^tl/T, yk<D#fM<Dl 7 PPWWS 4M&9. PR 1 2 2 
If ^/KDJtftfi^ s 3 £tf^£;ftTV^ 0 »1 7 P P^-^O^fl 

flSSl-CifelK PR 1 2 2 If t^/WWs 2Tfc5i^ 11^^ 
2x5 2,0,-2^^^1, ^©^J© 1 7 P P^f S 2 t/j; 

25 t>\ PRl2 2lft^©Wsii:i(i:5^ -£fete, 

^tT N yk<DWM(D 1 7 P P^F-^-W^S^S 1 0 Hlfc*) . P R 1 2 2 1 f -Y^/KB 
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%&E(D 1 7 P Vft^-CD'tflM& S 1 ^ P R 1 2 2 1 ^V*JV<DftW* s 3 

(-Tftfc>*>s P RilflSg l 2©^^j}5 (-,-,+) ©ti).t'fc5i^}:, 
Ol^A^J^tbSi:. - 4, -4, O^ffi^tbT. W^J©17PPft© 
)R!ia$S I|:ft9/PR122 lft^©Ws 21^15^^$^ 1 
5 O^^W^ -4, - 6, -AHmtliSftX^ #C©B#£fl© 1 7 P P^-§-© 
Jfcffij&SS Of4^ PR 1 2 2 1 s 1 lu^S^i^^HT^ 

So 51.&© 1 7 P P ##©:[£«# S 1 T*£> 9 s PR1221 ^^©fl^riS s 

M<Dl 7 PP»»S 5fc& 19, PR 1 2 2 1 *fls<OW&fr s 0 fclfc- 
10 *fctt: N -4, -4, OtfStttfjSfrT, M^IOHPPWW 

S 4 \Ct£ V „ P R 1 2 2 1 ^-^^©t^Stf 5 s 2 fcftS ^ £tfS7J*£*LTV^3„ 

7 P P ?#-*§-© J^S^S 1T?*>!K PR 1 2 2 l*f-^*fr<DlfcM& s 3T^ 
5»^^s 1 1 &Atlt$tLZ> -2,0, 2/5Sffi^J$ttT, &©8#£!l© 1 7 P 
P^f©tl^S2t^!), PR12 2 1ft^©Ws4!^j:5^ 
15 -4,-6,- 4frM*}£thX, WliO17PPMO»S10l: 

fc!>, PR 1 2 2 i^*/v-©*KB2 s s i mfts £#S^£frb-CV^„ 

m^© 1 7 P P^F-^-©^S* s S 1 -efc ^ P R 1 2 2 1 ^•■Y-^^©^t8* J s 5 
P Riilf & 1 2© l/^;?^ ( + ,+,+) ©#*&) TfeSi^f^ 

0 l^A^J^tt^ 6, 4, 0i>WJj£tlX* ®KDmM<D 1 7 P PflF#©J[fcl8 
20 ^SK^i!), PR 1 2 2 If t^Ws 3|:^5ri^$^ 10^ 

A#£:ft5^ 6, 6, 4dS|±i^$H-r, &©H#£lJ© 1 7 P P»#©««l«« S 0 
t) ^ PR 1 2 2 l^^/t'©^^ s 4Hfi5i b&7F£flX\,^%>, 1%M<D 

1 7 P P^F#©^B^S 1 PR 1 2 2 1 tf-^^/VfDftteit s 5T?S>5» 

0 0&Ajj£*lZ> ts 6, 6, 6tfS|±}#£*l/r, ^(DHi©17PPtf 
25 ©fttttfS P R 1 2 2 1 f + W s 5 K45!S\ Ifeti, 6, 

4,0^tb^$tbT, #C©H#£iJ© 1 7 P P^-^tfcH^S 4Ulfc3 , PR12 2 
1 ^**>\'(DWm& s 3 i:^*$tl^5„ m^E© 1 7 P P^F#©^tB 
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&SlX*h*), PR1 2 2 If t^KDWs 5T'$)5i^ 1 

Mb, 4, o, - 2ri$ffl#&*vc N ^^J^i 7PPff©WS2^/,e 

*LT S &tf>0#£lj<£>l 7 P P##©^fii^s 1 0K1&9. PR1 2 2 
5 tkM& s 4^^^>il ^^^^tbTVN^o 

gL&tf) 1 7 P P^F-^-O^S^S 2tfc «9 > PR 1 2 2 1 ^/^<D^m^ s 1 
H-frfr-Jb, PRjiffSg 1 2(^1^^^^^ ( + ,-,-) T?&53§^> 
0 1^^5^ 0, 2, O^W^frT. *©H^J©17PPit^i 
fl*S 1 lfcfctK PR1 2 2 l^t^K^ti^s 3^^5-i^*$^ 10 
10 ^A^£:ft5i:> 0, 4, 4y^lU;'j£tVC, &<DB#£"J<D 1 7 P P^©WS 

0&C&9. PR 1 2 2 lf^/KDftllga* s 4t^5I ^^^^^x-cVn^o ^^E 
017 PPTOWS 2T*fci9. PR 1 2 2 1T*$)5 

m&iz., oo^A7j$^i, o, 4, 6 &m?jtstiT, nkommo 1 7 p p^f 

tOW s S5C^0s PR12 2 1ft^©Ws5 1^5K ^Tcfi, 
15 0,2,0 ^ffl^3 ^©^J<0 1 7 P Pf S 4 lu^ !) , PR1 

2 2 lJ-^*Jls<Dl$:M& s 3 Klfr;5-£^$nTV^ 0 1 7 P Pf$-5§-<£> 

WS2ffc^ PR12 2 1ft^WWslt'fe5i^ 1 l^A 

tiisfrz>bs o, 4, 6^ta^^tLT, ?k<Dmn<Di 7 ppftcti^s 3^ 

PR12 2 1ft^©Ws5H^5K Ifcfcte, 0,4,4^JH^ 
20 $ixT, ifc<DmM(Dl 7 PPft-%-<Dftn&S 1 0fcft«9, PR12 2 1ft^> 
<DWtM& s 4^^§^i:^7F$^ / xV^o 

^fe© 1 7 P Pm-%<DW:M&S 2X»fo<0 , PR 1 2 2 1 f-Y-*/KZ>t&1!BJ& s s 4 

(-t-ft*^ p Raiffsg i 2<Disv*?ifi (-,+,+) <D^my x*3bz>m'EtK, 

0 IfrAtlZtlZ t, 0, - 2, O^a^^^T, ft©^J©l 7PP^f©t 
25 tt#*Sll|C&!K PR 1 2 2 If t^OWs 21:^5^^^$^ 1 
02$A#£*b5£> 0, -4, - 4^ttj^j$HXs ^Hi©17PPf^ 
titfSS 0 9 s P R 1 2 2 1 f •Y^/KD^S* 5 s 1 KlftSr i^^$^-CVN5„ 



1 
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S&fc© 1 7 P P^OJfcffij&SS 2T*&*K PR 1 2 2 lft^^l^ s 4 "C 
fcSi^l:, 0 0M^5^ 0, - 4, - 6^|±J^j$HT. ^fl^J^l 
7 P PW-%(DtfLn&S 5 tdJfc PR 1 2 2 l^**/KDJlfc!iaS s 
S-fcWu 0, - 2, O^W^frVT, ^©^J©1 7PPfWl^S4H^ 
5 PR1 2 2 l^/KO^s 2|E<t5^i:^$tlTV»5 0 SS® 1 7 

P Pft-%-<DlfcM&S 2-Cfc«5 x PR 1 2 2 1 T-^^/WtiZMft s 4Tfc5i^ 
l ltfSA;ft£*i££> 0,-4,-6^^^ 7PP«Ft© 
WS3^!), PR12 2 1ft^WsOH45K SlfcWu 0, 
-4, -4&m*)£*lX. &<D!$M<D1 7 PPff©WS 1 0 tC^r ^ > PR 
10 12 2 l'?**/l'(Dytm& s 1 fcUfcSr. -i;^^$ttTVN5o 

mfc© 1 7 P P^^^B^S > PR 1 2 2 1 ^^^/K7>^B^ s 0 

P Roift 1 2<£>l^**tfS (-,-,-) ^^^) *T?*>Sli'£fc\ 
0 -6,-4, O^W^frT. ^©fl^Ol 7PP» 

S 1 11'^^ PR 1 2 2 l^^r^/U<D^m^ s 2i:/i5ri^$^ 
15 1 O^A^^S t> - 6, - 6, -4a*ffirt$*t-C\ ^l^|(D17PP^f 
S OfcfctK PR 1 2 2 l^-Y^K&Jffcffias s 1 K45:i:^S^T 
V^„ 3a«B©l 7 PP«FfO#tliaiS 3 PR122 1 f-V^/WVtf&ifi 
sOtfcSi^ 0 0^$tl5i> -6, -6, -6*Sffl^$tbT, 
B#£t]<D 1 7 P P^-f-o^UdS S5t4 9 % P R 1 2 2 l ?-*r*/i'<D#te& s 0 &c 
20 ft<5*», -6, -4, OJ&Sffi^SfrbT, 1 7 P Pf 

&S 4 mfc D x P R 1 2 2 1 ^Jfc/KBJtfctBtf* s 2 £ b&7F£tlX\/^& 0 

1 7 PPft©WS 3T*fet)> PR 1 2 2 1 ^-Y^/KDi^fli^ sOt 
■&Z>m&K, 1 l^A^J^ttS^s -4,0, 2^W^$ttT, &<£B#£iJ<£> 1 7 
P P^F-^<7>^S^S 2^^<9. PR12 2 1ft^©Ws4C) f j:5^ * 
25 fete, -6,-6,-4^^77$^, ^^©1 7PPft©tI^S10 
s P R 1 2 2 l^-^^JlsfDytntf s 1 fca*^£;ft/rv>5 0 
5I&£> 1 7 P P^^S^S 3Tfc!J> PR 1 2 2 1 ^'VJM'Otfeffitf* s 5 
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(1~ftfc>ib> PRIII^12<DW^^^ (+,+,+) <WH) T?*>«»£^ 
0 1^7^£;fr3£ N 6, 4, O^W^f^tLT, &<D0#£iJ<Pl 7 PP^O^l 
iSSHKl^!), P R 1 2 2 1 f t tl^ 5 s 3 l^i 5 ^ i:^^ $ 10 

/PATJ^nSt, 6, 6, 4#ffl;*7$*L-C, ^»17PPff<DWS 

5 OlC&lU PR 1 2 2 1 ^-^^/KOJKH*S s 4 121^S-^56 $ *$^TV>5 0 
©1 7 P P^-S-O^ISliS S 3 -Cfc <9 n P R 1 2 2 1 ^*/KB*fc«tfS s 5 
m-B-K, OOfrAJlZfoZt, 6, 6, 6^ffl^J$ttT. fc<Dl%m<D 1 7 PP^F 
f©^i^S5^*!5> PR12 2 1ft^©Ws5(^j:5^ *fc}*. 
6, 4, O^ffi^frLT, ^Hi©17PPWWS4|^!) > PR1 

10 2 2 1ft^©Ws 3fc^5^i^$HW5 0 ^©17PPTO 

SKlgass 3-ea>*K pri 2 2 if t^wWs s-efcsn^ 11 a* a 

JlZtlZ 4, 0, - 2&mtl£fl<X, &l<DmM(D 1 7 P P^F^^S^S 2 
iCfctK PR12 2 1ft^/WWsl(^j:5K £;fcfiJ\ 6,6,4^{±J 
JjZthX, y£<Dmn<D 1 7 P P^O^cS^S lOICftD, PR 1 2 2 lft^ 
15 /l/©^ s 4 i:^*SntV^«. 

2 3 3^^^^^ ^'I' 1^ V ^ ^— \ EI 2 4*5«fctJ<ei 

2 5tf>W£*^Tte> 1 7 P Pn-W(DytmtfS 4X*h t» N PR1221f 

t^/WWs2 PRi§ffi®l 2©V^i?^ ( + >+> _) 

Jffcflg) "T?*)**^, 0 0^$tl5i> 2, 0. -43ftSffi^$tb*r. ®L(Dtff 
20 £«|<D 1 7 P P^#©tfc«R*S S 6 \Zt£ V) N P R 1 2 2 1 f^r^/KDW s 0 Klft 
Sri^^tb, 1 O^A^tt^ 4, 6, 6^tb^3^^T % Waoi 
7 P P^-^-O^^ S 1 left «9 > P R 1 2 2 1 ^^r^/HO^flgas s 5 fc'/iSi £ 
365^$tt N ll^A*$Wi:> 2, 0, -4iSffl^J$tb-C % fr<DV$M<D 1 7 P 

P<RF-J§-<02RJBa*S ltefttK PR 1 2 2 1 ?- j r*/u<D$kW& s Ot^^ii 
25 $tlt^§ 0 Ji^ECD 1 7 P P^OtfcH^s 4T?fcl9 . PR12 2 1ft^O 
Ws3 (-r*^>*>. PRUfl^l 2 01^^^^ (-,-,+) (DVtM) X 
fcSi^C, 0 O^A^tbS^ - 2, 0, 4#mrt$;h/t\ &<DftM<D I 7 
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PPf^©tK 5 S 6 left 9. PR1. 2 2 l^-Y^/V'^^^^ s 5\zteZ>Zk& 

i oasA#£*v6 - 4, - 6, - e&mtiZhx, ^©^j©i 7 

P F&W<Dftte& S 1 fcft V) N P R 1 2 2 1 ^-^A-©^^ s 0 i: ^ 

Tj^frK 1 l^A^^tbSi:^ -2, 0, 4»$HT, &L<DmM(0\ 7PP 
5 ^-^©^^s 1 N P R 1 2 2 1 f t ^/U© ti* s s 5 t ^ 5 ^ $ 

it*E<£>l 7 P P:}f tfttS^S 5tife!), PR 1 2 2 1 ^ ^/WQ^Jia* s 0 
Of-ftfr'fcs P Riiif S§ l 2© w^***? (-,-,-) (DVtM) 
0 0^A7J^ll5i:, -4, 0, 4#ffl;*j&*L-C, ^(O^J©17PPitO!R 
10 l^S7}l/i^ PR1 221ft^;V©Ws 5t^5^Hw$tl, 01 
^A#£;fr5£> -4, 0, 4^ai^$^T, ^OB#^J(D17PP^W 
S 1 , PR1 2 2 1 ^-V-^^CQ^Ii^ 5 s 5 Jeft<5 i t ^^HTV^o 31 

4©17PP^f©WS5ffel3, PR12 2 1ft^/WW 5 s5 
tefrlb. PRilffSgl 2©W^^^ ( + ©jjfcjfi) -efc34§^Rl> o 

15 0^$tlSt> 4,0,-4^til^$tlT, ^|J(D17PP^(Dti 
#*S7K:ft^ P R 1 2 2 1 ^^/^tf>:i£1i# s 0 Kft5 r 0 1 tf* 

A^]^5^ 4, 0, -4^m^^ttT, &<£>Bf£lJtf> 1 7 P PflF-§-©tfc*8#S 
llCft 9 s PR 1 2 2 1 ^^/K^Htf* s 0te?£Z>Z.k&7jk£flX^ho 
1$&.<D 1 7 P P ^Htf* S 6 Xfo V, P R 1 2 2 1 ^^r ^natfefl&J&S s 0 

20 (-ffcfc^ PRliKl2©V^^!p (-,-,-) ©ftUS) tfeSi^f^ 
0 1^§n5i> -4, 0, 4^m^$HX > |kO^J©17PPfW 
fi^Sl^ft^K PR 1 2 2 If t^/WW s s 5 t^5iir^^ N 0 0 
frAJlZfaZ t, - 4, 0, 4&mtl£frX^ ^OBt^J© 1 7 P P^Ft©ti^ 
S8fclft«K P R 1 2 2 1 T-rJfc/l'OlKHjSS s 5 lefts*** S-fdtt. -6,-6, 
25 -6^S|±i^$nT, ^CO^J^l 7PPTOWS 9lJlft*K PR122 1 

f -r^/KiDti^ s o fcftsr £^£;ft-cv^ 0 m&<£> i 7 p pflF-s-o&tBa* 

S6-efc^ PR12 2 1f^^V©Ws5 (-Tftt>*>. PRi§ifggl2<Z) 
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(+,+,+) (DVtn) tife^^^ 0 1 tfSA^ttS^ 4,0, 
-4&mtj£tLX, &L<DB$M<D 1 7 P P^F-^^>^^s 1 PR 1 2 2 1 

f -Y^/K^^I^s Ot/ji5ri^$^ OO^^tlS^ 4,0,-4 
&mjj£}hX, &OH^iJ©l 7 P P^O^S^S PR 1 2 2 1^* 

5 ^/KP^ji^ s Ol^/iSK 6, 6, 6^tB^$ttT, &.<DmM(D17 

P P^-^Wti^S 9 tCfc 9 „ P R 1 2 2 1 ^t^^^tiJ5 s s 5 I^Sri^ 

1 7 P P^^AtH^ S 7 "Cfc V) N P R 1 2 2 1 ^^KDtKIBJ&S s 0 
(-f-ft*?^ PRiilfg&l 2<DVv?^^*S (-,-,-) ©tfcS) T?fc34§'£'^ 
10 11 ~ 4, 0, 4^tti^I$^T N &(DB#£lJ© 1 7 P Pf$-5§-©#t 

11tfSSlfc:ft«9, p R l 2 2 1 f s 5 r 10 
&At)iStlZ>k, -4, 0, AtfmtiZthXs ^Wl7PP^f©W 
S8(^£!), P R 1 2 2 1 ?-Jr*/l'<DmM& s 5 tc/jiS^ £7c&, -6,-6, 
- 6 ^ffl^j £frX, &KD#?%W 1 7 P P^-^^H^ S 9 iZtt Y) , P R 1 2 2 1 
15 ?-**A'<D'Vm& s 0^i5: £#^£HTV^ 0 gS© 1 7 P Pff 

S7tfc^ PR12 2 1ft^/WWs5 (i"^^^> PRiiftS§12© 

(+,+,+) ©ttfll) T'fcSi^H, 1 1 tfAXtSZlZ 4,0, 
-4^|iJ^$nT^ Tk<omn<0 1 7 P P^^^^s 1 left 19, PR 1 2 2 1 

f t^/wtl^s o^^sri:^^^ io^^5^ 4,0,-4 

20 &mtl£ftX* Hk(OmM(Dl 7 PPit©WS 8tftU, PR1221ft 
^©^•#8 Olt!&«*\ *fcWu 6, 6, 6*sm^,SjxT. «fe©B#*l©l 7 
PPtf©^i* ? S 9 Jfe »J % PR 1 2 2 1^-Y^/K^^ffi^ s 5l:*5ii^ 

m^E©l 7 P P^#©^H^S SX$>Y)s PR 1 2 2 l?-'r*>\'<Dlfcm& s 0 
25 (1-ftfc>"fc. PRiUfi&l 2© (-, -, -) T'fcSi^l^ 

0 O&AtiiSflZ -4, 0, 4^j±i^,$ttT. ^©Hi©17PPtf©t 
flg*SS lKt£*>, PR 1 2 2 l=f-^*}V(D-}fcmi£ s 5 fcftS r £ ^^$tb"CV^S. 



WO 2005/022756 ^^TT/JP2004/009877 

44 

Wfe<0 1 7 P P^F^^Hd* S 8 X&> 9 . P R 1 2 2 1 f ^/MPtfc^s s 5 
(i-^fc>^>. P RilftSg 1 2(DI/^^J5S ( + ,+,+) ©^I) ffeSi^lC, 
0 O^X^F^ttS i: N 4, 0, -4^tb^^^Xs &<DB##<D 1 7 P P^^^ 

M&S 1 t^>J, PR 1 2 2 l?- J r*si'(DVtnft s 0^^:^5ri:^$tlTV^5 o 
5 1 7 P P#^<at£fiJ&Ss 9T?fct9 N PR1221f^©fti#80 

0 1^$tl5i:> -6,-4, 0&mt)£ft<T, W^OHPPW 
W5S1(C*^ PR 1 2 2 If t^©Ws 2|^j;5rH^^, 1 
O^A^frS -6, -6, -4^tb^$tbT> fr(Dtffm<D 1 7 P P^O 

10 WSOU^!), PR1 2 2 l^^*sU(Dftn& s l\Zt£Z>^k&7F£i?hX^ 
5 0 1 7 P P^^O^ta^ S 9 "Cfc «9 N P R 1 2 2 1 ^ fttH s 

0ffc5i^iu s ll^^W^ -4, O, 2&mtJ£foX, ft.(D#fm<D 

1 7 P P^#©^^s 2&C&9, PR 1 2 2 1^^^^©^/&S s 4 KfcSiK 
£fcfci N -6,-6,-4^m^^tl,T N i^©i||!|(D17PP^WSl 

15 OKlft^K PR 1 2 2 1 ^-r^/VcD^tiaS s 1 r b&7jk£tlX^Z> 0 

1%fe.<D 1 7 P P^-^O^H^S PR 1 2 2 1 ^-^/KO^H^ s 5 

(-r&fr-^ p Riift s& 1 2<DUi?**& <+,+,+) <omn) xhzm&K. 

0 l&At>£nZ> 6,4, 0^ttS^I$HT> #C©B#£!|G9 1 7 PPlIWi 
JJ5S1 fcft t? N PR 1 2 2 1 ^-^^/K^Jbt®^ s 3\ZteZ>Z.b&7F£*h, 10& 

20 A^$^-5ir, 6,6, 4^^^tlT, ^(D^Wl 7 PPf f ©WS 0 

PR 1 2 2 1 ^•Y^/l^tfclSaS s 4t^5r btf7F£tlX\,^% 0 m>fe<D 

1 7 P Pff ^O^flg^S 9-efc>9^ PR 1 2 2 lf-^^^(D^m^ s 5>X&>Z>m 
<Sr\Z^ H&AJlZthZb, 4,0,-2^til73$tlT, ^O^J©l 7PP^ 
^■(O^m^S 2K1&9, PR12 2 1ft^;V©tl^s ^7c^ N 

25 6,6,4 ^ffl^] $|XT, ^OHi© 1 7 P Pllf Otl^ S 1 0 !) , PR 
12 2 1 3 L ^*JU(D&iWi& s 4^&3 r b&7jk£tiX^Z> 0 
T%M<D 1 7 P Pn-%-(Dtf;W t & S 1 0 19 > P R 1 2 2 1 f- ^ %>V<DftM& s 
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oim^hs^ o, 4, 6&m?ft$tiT, &L<omm<D i j p vm^<o 

WS 1 2\Zt£V)^ PR 1 2 2 lft^/l-Oftl^ s 5 ^ t^m^flX 

V^5 0 &&<D 1 7 P P^F-^(Dt«t#>^ S 1 0 Xfc V) „ P R 1 2 2 1 f **yK0:R|iB 
5 3*8 4 (1-fcfc>*> N PRiimg&l 2(DW^^^ (-,+,+) <WS) 

4§-£iC N 0 l^A^J^tL5«b^ 0,-4,-6^W^$ttT, ^^J(D1 7 P 
P^F^^^s 1 2tefc9 N PR122 1 f ^A-cD^Ha* s Ol^Si b& 

m&(D 1 7 P P«F#©^lli«S S 1 1 19 N P R 1 2 2 1 f *^©«ft# s 

10 2 (i-fcfc>*> % PRiifiSSi 2ov^^s ( +)+) _) o^n) t'fcst^ 

mm&snztev), pri 2 2 if t^o^s 3^5rias*§^ 1 

O^A^^tbSi, 4, 6, 4tfSJU2j$;ft,T> #;tf>Ht£iJ<£> 1 7 P P^-§-©^ffi*« 
S 0 left V) N PRI 2 2 If t^©Ws 4t^§ii:^$^ llflSA 

15 £ % 2, o, - 2&mtf£tix, Hke>&fM\(D i 7 p Pn-&<otf;M&S l 

3^^t) x PR12 2 1ft^©WsH^i5it^^TV>5„ £M£ 
<D17 PPtf^W Sin?fc5, PR1221 f ^jfc/KDJKHa* s 2 T*& 

0 OtfAJlZtiZ 4, 6 , 6 ^tU^ $fr,-c\ ^©^Jid l 7 P P 
##<0<fctta*S 5tcfc?K PR1221f^;V©Ws5l^5^ fsfctt. 
20 4,4,0 $ tlT N ^ONf^O 1 7 P P^#©tl^ S 4 fcifc 5 ^ PRI 

2 2 If t^/K^tl^ s 3mfca££a$?j*$*l/tVN;5 0 

3|:&<£1 7PP^f©W5s 1 lT?*)tK PR122 lft^/WDti^s 

3 (-r^^*> % PRiiffSSl 2©^^*S (_ > _ )+) ©^flg) 

OlM^Si, -4,-4, O^m^l^nT, Wi©17PPf 
25 S lfcfttK P R 1 2 2 1 ft^^li55 s 2 C^S i i 

1 0tfSA2j£*L5£, -4, -6,-4 2*ffi;fj£*lT % ft©Hi©l 7 P P?$-5§- 
©ttffij&SS OlCfctK PR 1 2 2 lf^^;KD^i^S s 1 t/jlSrt^^^ 
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1 laSA^tbS ^ ~ 2, O, 2&mtl£tlX, Vz<D&tn<n 1 7 P PmJt<Dtf; 
M&S 1 3 V N PR 1 2 2 1 f^^K^fitf 5 s 4^*§ri^$tlTVN 
5„ SM£<£ 1 7 P P##<^^^ 5 S 1 1 «9 > P R 1 2 2 1 ft^/K^tl^ 5 
s3T'fe^i^ -4, -6,-6#ffl;ft£*l,T, 

5 B#£!l<D 1 7 P PW%-(DtkW& S 5 fclft <9 N P R 1 2 2 1 7 J t*A'<DVt1&tfi s 0 

**5K -4, -4, oasffl;ft$avtx Ro^©i7PP»to«i 

^S4|:ft9, PR 1 2 2 1 J-^^/WVtWitf s 2 tefcS r £ tfs^&;ft,-cv^ a 
^©1 7 P P^ JtfcH^S 1 2T*$>«9s PR 1 2 2 1 f- -Y *JV<DWM& s 

0 (-tttfr-h^ PRiiif Kl 2©V^^*5 (-,-,-) T'feSi^- 
10 1 l^A7J^tl5t> -6,-6,-6^til^$tlT N ^©^©1 7PP 

^Htf 5 S14^9 N P R 1 2 2 1 ^-Y^/^JRUB^ s 0 ^^51^^ 
£frlTV^„ m^^> 1 7 P PW&VtfiM&S 1 2T*fe^ PR 1 2 2 1 f 

-C*>5®£"fc\ 1 l^^tlSis 6, 6, 6*S|±j^$^tx, &i<Dmn(D 1 7 
15 P Pft-&<DVtm&S 1 4 teftD x PR1221ft^©Ws5H/i5ii: 

1 7 P PfSF^tf)^** S 1 3 -Cfc !) N P R 1 2 2 1 ^•r*/K£>*K1i§aS s 

1 (-ffcfc>*> % PRiiftSIl 2CW^^«5 ( + ,-,-) <D*fctS) T*&5*§^ 
fcl N lO^A^J^tb^i. 0,4,4^ffl^^tlT, ^©^J©17PP^t<^ 

20 tfcJ&aSS Otefct) N PR 1 2 2 If + ^/KZ)^ 8 4fc45ii:^$^ 0 

o^^tish o, 4, easffi^saxT, *o^©i7PP^t©^ 

S 5lCfc>K PR 1 2 2 lft^/WW^ s 5^/£5^ii6S^$tLt?V>5o $L 
fe<D 1 7 P P^-g-Otfcfl^S 1 3 "Cfc 9 N P R 1 2 2 1 f ^^/V-O^S^ 5 slf 
£>5#1^ lU5A*$Wi:, 0, 4, 6 3*H12j£jh/T\ 1 7 P 

25 P^©WS3l:^!), P R 1 2 2 1 f t^ftffi^ s 5 %tz. 
tt % 0,4, 4^ttJ^J$^T, 1 7 P P^O^H^S 1 OfclfctK 

PR1 2 2 lf-^^/KDWs 4t31^§^ b&7F&ftX^Z> 0 
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^E©1 7 P P^^H^S 1 PR 1 2 2 1 ^^r^/K©^«6jftS s 

4 (i-fcfc>"ks PRiilf®l 2©l^**aS (_,+,+) o^tB) T^5I^ 
K % 10^A71$tl§i> 0,-4,-4^^$^, ^O^J<D17PP^F 
&<D&m&S 0 1:4 5, PR l 2 2 l jt/uotttt** s 1 

5 0 0^$tl5h 0,-4,-6«$iHX, ft©^C17PPW 
^S^S 5fcUktU PR 1 2 2 l^*/W>Jtfc1i8flS s 0 fcftS £ £#**£*VCV> 
5 0 1 7 P P$F#<WStf § S l 3 1?£>*K PR 1 2 2 1 ^-^/K^flSfl* 

s4-efc5*^ ll^^Si, O,— 4,-6dSffi;fr$*l/r % &©H# 
#Jtf> 1 7 P P«F#©JK1fi* s S3^9> PR1221 f-lr^^©^** s O \Zt£ 

10 £fcf±, 0, -4, -4*Stftfj£avC* ftOHII©17PPWtii s 

5 1 0 1^9, PR 1 2 2 1 ^--Y^/KDi^S^ s lteftSrfcas^SfrbTl^So 

1 7 PP^Ff©WS 1 4fife^ PR 1 2 2 1 ^-r^/K^fttt^ s 
0 (i-4*3t>. PRaftKl2©l/^^«J (-,-,-) "CfcSf^ 
^ N 0 1^^5t % -6,-4, O^m^^T, &L<D#fMV>l 7 P P^ 
15 fOWSlt^!)> PR12 2 1ft^V©W 5 s2|iife5^J:^^> 
0 OfrAfJ&n&ks -6,-4, O^ffl^S^T, &©B#$fl© 1 7 P Pn-^<D 

4fc&<9> PR 1 2 2 lft^^ti^s 2{^i5rt^^tlW 
5„ 7PPiWi^S14T*fe^ PR 1 2 2 1 ft^^O^l^ 

s5 PRilifl^l 2©lxv ? ^^^S ( + ,+,+) ©^fig) XfeSi 

20 0 1 *5A^$tL-5i:, 6,4,0^ti)7J^T, ^W^©17PPtf 

©ftffiflSS 1 PR 1 2 2 l^-^^/V<DVtm^ s 3t/j:5ri^$^ 

0 0^$tt5h 6, 4, oa*m>fj£*L-C\ ftONfSJ©17PP«Ft©tffi 
#S 4fclft»9. PR 1 2 2 1 ^--r*/^(DVtW& s 3(C^5ri:^$tlTV^5„ 
gJLfcoJ; 5 1 7 PPTOiO'PR 12 2 If t^W^M^^*^ 

25 f4 N H2 2*3j:tJt®2 3©^lH»^*^$tt5«S^ % (1 7 PP«F#©2|fctS, 
PR 1 2 2 lft^Oti) 3^ (SO, si), (SO, s4), (Sl,s 
0), (Sl,s2), (Sl,s3), (Sl,s5), (S2,sl), (S2,s 
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4) , (S3,s0), ( S 3 , s 5 ) , (S4,s2), ( S 4 , s 3 ) , ( S 5 , s 
0), (S5,s5), (S6,s0), (S6,s5), (S7,s0), (S7,s 

5) , (S8,s0), (S8,s5), (S9,sO), (S9,s5), (S10, 
si), (S10,s4), (S 1 1, s 2) , (S 1 1, s 3) , (S 1 2, s 0) , 

5 (S 1 2, s 5) , (S 1 3, s 1) , (S 1 3, s 4) , (S 1 4, s 0) , *5£t>* 

(s 1 4, s 5) (o^m<D3 2ytM\z.£.iQMf&irz>^bftT?%^ z.<Dhuy *m 
mi o^#^Lx_t^bfc2 l^tso hi-v *mm.tmm\z, miser s& 

£fc, lTPPfffOM'^Sa^ 15^1t«t;l3f^$^ NRZIf 

•§-^*3«tt^pR 1221 ^ -y^/kd hni^iit 6mmK x vm&znZo 

1 7 P P hHJxiit P R l 2 2 1 ^-r^/KD b i^U ^^m^r¥M^lfl 

15 RZ I fWi^PR 1221 ft^© M--y ^^m^^^i-^ - ^ > 
3 2^t*^'Ji$tl5, 1-&fc>^ E5<^PR-m#$IS8 1 K&^Xte-t^X 

<ovtmm&&m&ztix^it&, fa&ztix^tz.r^xnvtmm&n 5 17 

P P^Wffl^T-tefc t> WfcV^lHSSH^ N Cft*K:fc <5*ttK«fc if 
20 fcfc£fcK:&v^i-<&tK £bK> mettle t>FRj±i-6„ 

tftfi^PR 12 2 lft^-e^WLT, tt*ffi£fr;fc«F-iHfc«#&> <f 
25 fls*&3*&2 2fc{fej!&U ^fy/S 1 2 2 fcitt*. «Mb«fca*P 2 2 ft. ^"r yZf 
S 1 2 2JZ1*5VNT. 0M£$*tfc#^fcfc4§-fc*tbT, Br£©B«#fb«M4i:fc5 
«^^Sr3pJffiUfcPR«ffls4rlKUT, at»3 6ll^U 



ft. 
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~7 S 1 2 3 JCjJ 

17PP-PR-SI SO^-*HH5 3 7 lte, J^s^S 1 2 SjfcifeV^r* PR 
iiffg&l 2 3> £> Off A;>J U ^fyT'S 1 2 4 *CittP 0 1 7PP-PR-S 
ISOttg|i3 7 1lt ^"ry^fS 1 2 4 fc*3V>T> NRZ I^tftfci^PR 

JgHBUfc b ViJ 1 7 P P«F-§-<fcSPl 7 1 <5 1 7 P P^F-^<0^# 

itT— ^2 0 1 H:£<5v^#«>&;h,5 1 7 P P f l^y ^^m^r— 

■ItTc. 1 7 P P*5,fct>*PR 12 2 l^^/MP-^ b ;**^Sr#** 
*L7c 1 7 P P*$,fctfPR 12 2 l^-^^KD-a-ric M^y ^.^m^S^V>T, 0>Jx. 

10 tr^ ifts^7vi'=f y xa^b c j r^s^t/v^ y xa|:|v^t, PRiifts§ 

1 2 2»b<£>ff-^&S I SOlfU ^fy^S 12 5 |C3ttf. 17PP-PR- 
S I S 0^-*Hft3 7 1 ^fy7"S 12 5 ^*3V^T. S I S 0^-*§-£ ftfcff ■§* 
(^Clf#) &7*-f y — 3 ^LT, ^-#«fg|58 4MU *x;y 
7*3 126 \Z.mtfo 

15 ^-^tP8 4«> ^r^^S 1 2 6 t3LfeV>T, * — tffc$r*Bm& Mff-t & o 

&*3 N Z.<D9<- 2j?H-§-#kSf±, 13 1 eo^^y-^S 2 5 ^ l^m^^S^ff 5fc#>x 

J^_b<Dj; 5 \Z. UT, 1 7 PP*$J;t>*PR 122 1 f •r^^©^ y 
tf-Rfrbti, 17PP*JJ;T>*PR1221 ^ir*^©-^ U ^3ft^fc3E<5v^ 
20 t> If * t'^-^-T^^y XA^B C J Rm^-TJ^^ V X-ktfM^ fc*LT % ft-^tf* 

s i s o«^-^tb^ 0 o ,027 ^£^6 £ 5 «-J§-tttBfcfci±£ 

1212 7 te\ E! 5 ©fS#??3ii£g 1 51i02 1©|B«S£3£»3 5 1 fcl&tfS 
25 ill 5 NRZ m^i^PR 1 2 2 If t^M-U 

- i 7 p p^f#o bvy *&^&0ffflu*riifT£*LTv^ o mmw^m 

13 5 1 ©^-§-#kSte> 1 7 PPtfi PR 1 2 2 lft^^f l^^t 
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^tt;fott;&^U ii^tt^ NRZ I^^*3j:rjtpR 1 2 2 bwy 
10 V^-5 0 

LfcflSoT, El 2 7 (D try — V- b= 1 0 * — 5 m*5V^Wu EI 5 <D|B 

5 10flf*fiit^tfc)i s > *3J:^10. 7 (dB) "tffcSOfciat 
LT, H2 KD|2HS4Sf 3 5 KDff^ifi^jt^ *J«fc^l 0. 2 (d 
B) £^£*LTV^ 0 m^<fc <9s SB»Eh&£«3 5 l^V^Ttis 

15 1 7PPffiPR 12 2 l^-Y^/K^-a-J^M^P *^m$rJBl^5£ 

NRZ iTOfcitFPR 12 2 1 7 PPTO 

M-y ^mn^^mvtimmn^mmi 5 1 <t>9 0. 5 (dB) gg^f- 

£*±<Z)J:5^s PR-S I SOflHHfl8 l^iTJtl 7PP-S I SO^^l 
20 8 l£, HI 2 l^^frvS £ 5 l£> 100^0^^ (1 7PP-PR-S I SO 
^3 7 1) iLTi^Ls 17PP^^PR12 2 1fir^MH^ 

y *m:$L&m^z>z.£te£y) , 1 7 pp^^m^T'tefc^ftv^ji^^^ 

25 ff^tbSo r*U-£^. PRl 221f J C^©hH)^S^il) ? 17PP^ 
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m 2 i <oia#s^@3 5 i MSo^xte. npp^f^^f© 

1 7 P P^F-^-i: LDPCft-^S-JSv^Ji^lJ:^ 1 7 P Pff^PRl 221f 

5 HI 2 1 0>flgfeJ9&$l1K 3 5 1 fciasV^-Ctt. PRiUfS&l 2te*3VvC> P 

R 1 2 2 1 ©B»l¥^-V*A'-efla«Wfe«!!3ffiaStf*>iX^ 17PP-PR-SI 
S O^-SHHS 3 7 1 fc*5V»T* 1 7 P P t P R 1 2 2 1 ^^K£>^/£ U 
X^m^S^VN-C, S I S O^^S^ff t>H5 <t P^tfcWLfctfS, PRiiftl^ 

i 2(Dmmn^^r^^n, pr i 2 2 i^-Y^wzniidi&£*tftv\, i- 

10 0!lx.fc^ PRiiffSSl 2fc::}3V^T, PR12 1 ( P R 2 ) olB^lf^ir^^'e 
IB^^a^fT^^Sm^l-tts 17PP-PR-SI SO^#§P3 7 1 K*5 
V^T. 1 7 P P^F"^-^ P R 1 2 1 ^ ^ ^•^<D y a^, b ^ V X^^,^S<5V"C> SI 

El 2 8*5«tt^®2 9 LT> 1 7 P P4f -5§- £ P R 1 2 1 ^ ^^O^ b 

15 V])^t?ltov^^t5 0 17PP^fi:PR12 1ft^;)/^ 

hVU^ti, @ 1 275SI31 4^#^UT_h^bfcl 5 5 1 7 P 
P^©bHJ^h #J*.tfx Hl5roPRjift^l 2^PR1 2 KOmMW 
±^V*Jl'-V<DmUm3imm$:ft0Wl'&K, @3 5 <£> P R — S I SO^^-§P8 1 
<£ 9 ffiV N b;ft£li^;^ii"&4}£li# : »£5&<5 P R 1 2 l^^^^KD M/!J^$S^5 

m 2 8*5^^111 2 9 te, 1 7 P Pft^-b P R 1 2 1 ft^/K^M h U ]} X^ 
^&*te*U;/fcft1itfB#* : 8:a*b"CV^ 0 fc*5x 17PPffiPRl'21ft 
-*/KD^J& M^y EI 2 4*5«kUfBl2 5 ^RSLTtftl^bfc 1 7 PP^ 

fiPR122 h V-y X^m^ct 5te*$*b5a^ 

25 ±fi&t5„ 

m 2 8:fc5«J;tfE] 2 9 ic^Ttt. Htp^ffliJ; «9 Wltc % t^mM^M] . rm^F 

nxti\ s r^^j^sj *s at r^^ijffi^j savers, r^^u* 
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— V) Sfc^LT&tK *rflyo(R^W: x PR 1 2 lft^©^! (^^— h) 
s^LTV^So fc*3. £*T. 17PPf»lh PR12 1ft^Ot 

^^raj-rafd*, i7pp^©m s (^^) «rjBwt*u pri 

Ufc^oT, El 2 8*3 £OT 2 9 ©W^feV^te. TRfe<D 1 7 P P^F^-O^li 
^SOt'fe^ P R 1 2 1 f t^/W^l^ s 1 T'ifeSi^^ OltfXtiZfl 

■ Z>k, 2, 2,-2^tH*Stl^ ^©l^j©l 7PP^t©^S 

PR12 1ft^©tli s s0l:^5i^5*^k 10M$^5h 2, 

10 4, 2^tt}^j$tl,T N &l<D$fM<D 1 7 P PflF#©*fcffia*S 0tC&9> PRI 2 1 

^^/w^na* s 2}c/j:5r ^^^^^xv^^o i 7 p pn^-fD^m^ 

SOT'fct), P R 1 2 1 f t^yK^ti^ s 1 t'&Sf ^-1^ OO&AtJ&tflZ 

2, 4, 4tfSffJ;ft£;h,T. #C©B##Jtf) 1 7 P Pi«F#©^ffij5SS 5 fcfc t) > P 
R12 1ff^©Ws3t*5^\ *fctt, 2, 2, - 2 3$ffl;/j£*LT, 
15 Wi©17PPM©WS4l^'^ PR12 1f-lr^©WsO 
r. t tfS7F£;ftTV^„ ^ftO 1 7 P Pit©^ii5 S 0 -Cfc !J , PR 12 
1^-Y^/KWtia 5 s 1 tfeSi^, ll^A^}$tt5i. 2,4,4jaSffl^J 
^T, &<DB#£iJ<Z> 1 7 P P^^H^S 3^Jfct>, PR 1 2 1 ^ir^©^ 
Ps3|:/i§^ 2, 4, 2^tt}^/$HT, ^^©HPP^f 

20 O^ffi^SlOlCftt), PRI 2 1ft^tl^s2l^51i:^$tl'C 

^^^1 7 P P ftHtfSS 0T?ifc!> % PR 1 2 lft^/^l^ s2f 

tb&m&lZ. OlM^tlS^ - 2, - 2, 2^W^J$tLT, &<£>B#£iJtf>l 
7 P Pft-%<Dtf:Wl&S HZteV, PR 1 2 l^^KPflcjt;^ s 3te&S£fc35S 
25 ^^tt. 1 O^A^frS £^ - 2, -4, - 2 2Srti;fj£fr-r, fc<DWM<0 1 7 
P P^-^-^^S^S OfcftDs PR 1 2 1 ^-Y^/KD^B^ s 1 iJUfeSr 
Stl/TV^. m^E^l 7 PPf^©WS 0T?*>t> % PR 1 2 lft^®^ 
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s 0 0^$tl5i, - 2, -4, -4^{±l^$^T, 

^©^©1 7 PPWWS 5 PR 1 2 l?-* s 0 

Kt£Z>*\ ^fcte, -2,-2, 2&m*}£tlX, ^©I$i©17PP^f©t 
ij)5s 4 PR 1 2 1 ^^^JWfcMtf s 3 1^5: taS7F£;fr-CV^„ 

5 5M£tf> 1 7 P P^CO)btfli^S 0T?fe«9> PR12 lf^/KE>Ws 2tJb 

1 1 ^A^frs - 2, - 4, -4^{±i^^tLT > ®.<nmm<o 1 

7 P PflF-f-OftUgfl* S3|:ftD, P R 1 2 1 f-^*/V(Dytm& s 0 fc<CS36^ * 
fete, - 2, -4, - 2^j±j^j^ttT N ^©^©1 7PP^©W S S 1 0 
\Z.tSL*) „ PR 1 2 1 ^^/K^H^ s 1 t^S^fc^^HWS, 
10 1 7 P P^tOHttA" Sltfc^ PR121 f-t^/Wtt^ s 0 T? 

7 P P^-^<D^S^S 1 left 19 „ P R 1 2 1 s 3 fcftSwi^ 

lO^A^J^ttSi. -4, -4, - 2#sttJ;>j£*v-t, Uto^on 
P P f3F ■£-<£> Jtfcli # S 0 fclftlK PR 1 2 1 ft^/Wti^ s 1 Kl&S w£3 s ^ 

15 £*VCV^„ m&^l 7 PPff©WS lT'fc<9> PR121ft^©^ 
Ms0tfe5^> OO^^Sh -4, -4, - 4^ffl^$ttT, 
^CQBt^J?) 1 7 P p^#o^^ S 5 \Z.t£ V) . P R 1 2 1 ^--r ^/KBfltflBtf* s 0 
IC&SjK *fctt, -4, - 2, 2 35Sffl^$tLT, *©ma©17PPftOtt 
UriSS 4^ft»?> PR 1 2 l^jM'^tfctBtfs 3^^lJ5i^Sr.i:as^S^^XV^5 0 

20 3M£<Z5 1 7 P P«F^©*tlS^ Sl-CfctK PR121 ^■•Y^M'OfttB** s 0 T?*> 
1 l^x^j^tbSi:, -2,2,2^$^ ^©^J©17P 
P^#OJKIi^S 2l2lft«5, PR121^^0Ws2|^£5^ 
-4, -4, - 2&mJ]£tlT, WDtifMOl 7PPWWS 1 OKfctK 

pr 1 2 1 /Kaluga* s 1 iz:;fc5r.£as^$*i/rv>3 0 

25 ^|E©17PPff©WSlT'fc!), PR12 1ft^/WWs3-e 
*>5»£^ Ol^^tlS^ 4, 2, -2^m^$^-T N Mi©17 
PPWWS lfcfeU, PRl 2 If t^/KDtlJ) s s 0C45ii:#* 
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£*U 1 O&AXZfrZ 4, 4, 2^5^i^$tLT^ ^<D^M<01 7 P P^ 
©^flgass 0»j:*!3 n PRl 2 l s $-*r*A'<oyzm& s 2 lefc* r..<k^^$nTV^ 
^&£>1 7 P vm^-OlVlMftS l-efe«?, PRl 2 l^-Y^^^tt^s 3 
T?fc5i^lJl N 0 0;$SA;ft$fr5 ^ 4, 4,4^W^$^T^ Wi(D17' 
5 PP^f©WS 5Hlfc*K P R 1 2 1 f t^^O^iii 5 s 3 tfc 
W\ 4, 2, - 2^ffi^j$^L-C, &L<Dmm<D 1 7 P P S 4fc&«9 , 
PRl 2 l^^WDtKB^s O^ftS^^^tbTV^o m^&^>l 7PP4f 
Wl^Sltfc^ PR12 1f^/WWs3ffc5^tI, 11# 
A^J^tlS^ 2, - 2, - 2&MJj£tlX, &i<Dl%M<0 1 7 P P«F*©:ffc!B# 
10 S2Hlft*) % PR12 1^Y^OWsl(^5K 4,4,22* 

ffl^J^ttT. &<Dfl#£fJ<£> 1 7 PPfWii 5 S 1 0(C&9 N PR 1 2 1^-Y^ 

^(Dl 7 PP^OW^S 2-Cfci!K PR 1 2 1^-^^/VO^S^s 1 "X* 
Ol!55A^^5^ 2, 2, - 2^ffi^,$^-C, &<DBf 1 7 
15 P P 4f ^S^S 1 1 fcfc 19, PR12 1ft^OW^sOC/i5r^5 
1 O&AtsZnZ 2, 4, 2&&?}iS*lT, *©^©17PP» 
*<©^IH*SS OKfctK PR 1 2 l^^^/KO^|g^s 2£fcS££a***£*l/T 
V^ 0 56017PPff©W5S2-ei3^ PR12 1ft^®Ws 
OO^x^^HSi:. 2, 4, 4 35fcfcJ;*J £*lT, &<DftM<D 1 
20 7 PP^f©WS5(^,£!) N PR12 1ft^®W5s3iC/j;6K * 
7t«> 2, 2, - 2^JH^j$ttT. ^©^©1 7PPff©ti^S4(^U, 
P R 1 2 1 s 0 r. b&7F£tlX^Z> 0 3t&£> l 1 7 P P$SF 

^•©WS2-C$)^ PR12 1ft^©tlA 5 sltfe5l^ 11:65 
AtlZtlZt. 2, 4, 4^t±}^J$ttT, ^©H^17PPitOWS3 
25 *Zlfc!> N PR12 1ft^©Ws3^5^ 3:7cte> 2,4,2^jH^ 

£*L"C S 3t<0l##J<0 1 7 P P^F#<7)^S^ S 1 0 !) s P R 1 2 1 f^^^© 
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|5©1 7 P P^F-§-O^B/55S 2T-&>9> PR 1 2 l^t^©<ftft* J s 2 T? 
*>Z>&&Ks 0 l&AJj&faZk, -2, -2, 2^{±j^j$HTs frvmmvi 

1 PR 1 2 l?-**/l'®ittftft*8 31^i5^i: 

lO^A^J^n^ir. -2, -4, - 2^ffi^J$^T N ^CO^JOl 
5 7PP^f©^l^S0lC^l!), P R 1 2 1 f t ^/K^^Iii 5 s 1 1^ 5 ^ i ^ 

7F£fr-cv^ 0 m&£> i 7 p pgm-fDvtn&s 2-^-h . PRnift^© 

ftflga* s 2tfc5i^^> 0 O^A^^tvS i:. - 2 , - 4 , - 4 ^yj^, 
&<DB#£iJcd 1 7 P P^#0«^«g36S S5I^^ PR121 ^ir^©:Rffi* s s 0 
fcjfcSiK *fc»±x -2,-2, 2tmti^^X^ fr<D$$m<D 1 7 P P^Otfc 
10 PS4tt!), P R 1 2 1 ^-Y-^/VOt^^^ s 3 J£&<5 <b ^7^$ tbTV^S 0 
7 PPflF-J§-(BJ|fctiasS 2T'fei9. PR 1 2 l^t^^Ws 2"Cfe 
1 1 ^A^]$tl?>^ -2,-4, -4/3>ffi^J$^T N ^OtiOl 
7 P P^-^^)^Bd5S 3&Cft?U PR12 1ft^©Ws0^5K * 
fctt, - 2, - 4, - 2dStti^J$^T, &l<DmM<D 1 7 P PHf©WS 1 0 
15 P R 1 2 1 ^ J*^©***** s 1 fcttZ Z. t^^^-CV^o 

m^^l 7 PP»WS PR 1 2 lf^r^/KDWs Ot 

fc^l^l^ Ol^^Wi, -4,-2, 2^{±}^j^tb-C, lk<Dmm<Dl 
7 P P^-^-<D^li^ Slll^Ji^ P R 1 2 1 ^^^./WtfMft s 3 fcfc* - t 
&7fk£*h, 10^^5^ -4, -4, - 2^^^,^^, ^O^Ol 
20 7 PP^^^I^S0(C^^ PR12 1ft^/WWsll^i5:^5 
?fc£*LTV^ 0 ifi^l 7PPff©WS3T*fe!3, PR12 1ft^ 
Ws OT'fcSf^t^ 0 O^A^^S -4,-4,-4^^^^1:. 
&<DB#£iJtf> 1 7 P P^-^-O^^^s 5 fclft «K P R 1 2 1 ^.*/K0*K«B2 s s o 
&C&3j6\ £fcte. - 4,-2,2^^^1, i!fe©^J©17PPttOft 
25 li^S4^^!9 N P R 1 2 1 ^-r^/K^^S^ s 3 r i:^7^§ttTVN5o 

1 7 P Pn-%<DVtM& S 3 !5, P R 1 2 1 ^^/KDtfcfiaS s 0 T*£> 
1 1 ^A^J^tl,^ -2,2, 2*5tti^$tl.X. ^B^J© 1 7 P 
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_ 4> _ 4> _ 2&mtl£thX, ^©^Ol 7 P P^F^^H^S 1 0{^^19 N 
PR l 2 l^il^vojfctgj&s s 1 m&sr. £;&s^3ft-CV^ 0 

1 7 P P *ld§2 5 S 3 Xh *K P R 1 2 1 *A'<DlfcWfr s 3T' 

5 feSl^l^ 0 l&AUiSfrZk. 4,2,-2^^$^ &<£B#£ij0 17 
PP^Ff©WS 1 1^7fe«9, PR1 2 1 ^^^tVCD^Mfr s 0}C^5^t^ 

1 OtfSA*j£fr$£, 4,4,2^**^ ftOI#aoi7PP«F 
•^-^^S^S 0fc^l9, PR 1 2 lft^/K^Ws 2!^§ri:^$JiT 
3M£<£> 1 7 P Pffi-&<Dtf:n& S 3 T»& ^ P R 1 2 1 ft^/Wtl^ s 
10 3T'fc5^(^ 0 Od5A^J$tL6 4, 4, 4^ttJ^j^HT. #Ctf>B#£<Jtf> 1 

7PPiWPS5C*!), PR12 1ft^©Ws3(C^5K t 
fete, 4, 2, - 2^tjy^$^T, ^©^©1 7PPf^ti^S4(I^»), 
PR 1 2 1 ^^/K^Hg** s 0 \Ct£%Z. btfTF^nX^Zo m&<D HPPiF 
-^OJytli^ S 3 Xh 9 , PR12 1ft^/WW s s3T'fe5g^ 1 1 # 
15 A^j£*L5^ 2,-2,-2^^$^ ^©^©17PPff©^ 

PR121ft^Wsl(;*SK ^fcfix 4,4,2*5 
ttl2j£*LT % &<£>I$M<£> 1 7 P T>m-&<Dtf:m&S 1 OfcfctK PR121f^ 
;v(DVtmip> s 2 t^5^i^*$titv^5„ 

me<£> i 7 p pftfk<DW;m& s 4 9 > P R 1 2 1 *?-^*;\'<Dytm& s 0 X 

20 fc5*§£-^ 0 O^A^^S - 2, 2, 43Sft^£:ft-C N ft©^©17 

PPff©tl^S 6C45 N PR 1 2 1 f^^/K^Hd* s 3t^^ii^ 

1 O^^Sh -4,-4,-4^tti^$tLT. &<DBf£iJc£ 1 7P 
P«F-f§-©*Kffi2 5 S 1 frC^C »9 % PR 1 2 l^*/!'©^®** s OfcttZZ ttfTjkiS 
*K 1 1 tfAXZftZ ^> - 2 > 2, 4^|H^$ttT, &OB#&ltf> 1 7 P P^F^- 

25 OVtMfrS iKf^V) s P R 1 2 1 f-^t ^/^(O^M^ s 3 fc&<5 i: # § 75 £ t^Tri^ 

So 

m^E^i 7 p p^#<^^^s 4-e^<9. pr i 2 l^^o^fias s 3-e 
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7PPtf*©tt«**S6fc:fc!K PRi 2 ift^Ws.0l^j:5^H5 
^£*L S 10#X***l*^ 4.4.4a«a***b-C, *OW017PP» 
t©^Sim*9s PR 1 2 s 3(1^6^^:^^, 

1 1 ********* 2.-2 f -4*SWA**tT. *0IW0 17PPW 
«1^SU4 9, PRI 2 lf^O«l)P80fc45:^*S^5. 

7PPWWS ST'fcO, PR 1 2 l^-ir*^©^^" O-e 
*>*»*^ OO^^St, -2, 2.4**ffi***LT\ *©**©17^ 
P P#*©tt«*S S7^5, P R 1 2 1 ft*^^ s3 ^ 5 ^ 
£*U OlM$Wh -2. 2.4«SW***fC, *0IW017PP«F 
WPSl^!), PR12 1f^Ws 3 felfc* £**»** *VC 

fWEWl 7PP^WS5tfc5, PRI 21f^WW 5 s 3-C 
*>*»*£. OO^^Sh 2,-2,-4^7]$^ 

7PPfftO*l#S7lE4!), PRI 2 Ol^5^^ 5 
^**L, Ol^ATJ^h 2.-2.-4**W***VC* *0**»17P 

Pff*Otti#SUft^ PRI 2 lft^Ottltfs Ot/^rH^^ 

7PPWW s S6t3b^ PRI 2 l^*A-<D#1§* s s 0-e 
*>*»*fc, 0 1**A***t*^ -2, 2.4**W*a*Lt\ W^17^ 
pp^oWSl^!). PRl 2lf^/^Ws ^^^-^^ 
**U OO^ASJl*^ -2, 2.4**ffi***bT, *0**0 17'PPff 
#©WS8l:ft»)s PR12 1f^©Ws3^SK ^rtfi, - 
4 ,_4 f -4 3ftSW***b-C, &©B**!l<Bl 7PPWW 5 S9l^!), P 

R 1 2 i^**^©**!*** s otfes-i^^^tv^s. 

7PP«F*O*«*S6tf*0, PRI 2 lft^©***" 3T? 
fc^-a-l', 0 1 ******* 2.-2.-4*SW***fr, 1 
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7PPiHf©Ws 1 \zt£ !9. PR 1 2 l^^^^ffi^ s 0l:45J:i^ 

0 O^A^tLS 2, - 2, -4fl*a/j$jfc/C. #C<E(B#£lJtf> 1 7 P 
P^-i-O^tli^S 8 »9> PR12 1ft^©tii 5 sO{^i5^ *fc«, 
4, 4, 4^tH^^^ LT> ^©^J© 1 7 P P^Ff © W S 9 13, PR1 

^©1 7 PPff©WS 7T'£>*K PR 1 2 If ^^©^l^ s Of 

fcsi^i^ li^A^^tts^, - 2, 2, 4^m^j^ttT. &.<Dmm<D 1 7 

P P^#<0^SJ5 S S t> > PR121 ^■^^/K04fell*5 s 3|:*5ri 

1 O^A^J^Si^ -2. 2 ' 4*Sffl*$*L"C, &<£>B#£lJtf>l 7PPf 
10 f©WS8^ife^ P R 1 2 1 f t^^©fti^ s 3 t ^5 A\ *fctt. - 
4, -4, -4^ffi^$tbT, MiOl 7PP^f©ti^S9^^!), P 

r 1 2 l^-^^otfcfStf 5 s ot^srt^^titv^s, 

U&(0 1 7 P P^F-^-<^^^^S 7-efe»?s PR 1 2 s3f 
h^m^kK, llM^Si:, 2, - 2, -4^ttJ^$tt-C, #:OR#£iJ<£> 1 

15 7PPtt©^l^Sl}C^!3 > PR12 1f^^©Ws0l^5i^5 
7*$*U 1 0^A;fj£;fr5 2, - 2, -4asttt;?]$HT. MWM<D 1 7 P 
P^OtfcH^S 8 N PR12 1ft^©» 5 s0l^i5K *fcf*s 

4, 4, 4&m?3£thX, !k(DtifM<Dl 7PPff©WS PR1 
2 s 3 <b^£*L-CV^ 0 

20 S^17PPtWPS8T f fe!), PR12 1f^^©ftl^sOT' 
£>5#-£K, 0 Ofr^fiZfiZt, -2,2, 4/05m^,$tbT, &©H#£iJ<7> 1 7 
PPffOWS lKl&<9, PR1 2 l^^*;ls<DVtm& s 3\Ztj:g~b&7F: 
iStlT^Zc 1&fr(D 1 7 P Pft-%-(Dtf:M& S 8 T'fc <9 , P R 1 2 1 ^ir^/K^#t 
1§tfS s 3-Tr£>3*§^, 0 0^A^/$tt5«^x 2,-2,-4»^ixT, & 

25 ©^]©1 7PP^Ff©^l^S PR121ft^©WsO|:i 

7 P P^F-^tKH^S 9tfc^ PR 1 2 sOt 
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0 - 4, - 2, 2 j&Stftfj«S*Lt\ &<£B#£iJ<D 1 

7 PP&-%-<Dftn&S 1 tCfctK PR 1 2 s. 3t*5^ti5 

1 OtfA^StLairx -4, -4, - 2^m^^tLT, &<DftM<D 17 
PPff©^i^S 0 1:4^ PR 1 2 lf-v^;KDti^s l \zt£%Z.b-t)^ 

5 sti/tv^*, 1 7 p pm-^(o^m^ s 9 -e& y> , p r 1 2 1 ^^A^t^ 

liSsOtfcSi^^ ll^A^J^^Si:. - 2, 2, 2^tfci;fj£*LT^ &<73 
^©1 7 PPff©WS 2^^tJx PR 1 21ft^©WS s 

fifcWU -4,-4,-2^j±I^$ttTs ^Hi©17PP^©ti 

^si omfctK PR 1 2 1 ^t^©^l^ s l lc/j:5ri:^$^5o 

10 »17PPifOWS9ffc!J, PR121ft4/WWs3t 

fc5*§£^ oi^^tiS^ 4, 2,-2frftt>-t$1nx, ikomncoi 7 

P P^^^H^S 1 tcate ^ P R 1 2 1 ^-Y^/l^tKti^ s 0 fclfc* - £3*^ 
£*U 10^$^§i> 4, 4, 2#ffl;*J&*LTs &CO0#£iJ©l 7 PPff 
(DftMfrS OiZt£V), PR 1 2 1^^^©^<B*S s 2fcft5n fcas^SftTV^ 

15 1 7 P PW%-<DtflM& S 9 "Cfe 9 > P R 1 2 1 J-^ *;V(Dlfc.Mtf s 3 

T'fc^i^t, 11^$^^ 2, - 2, - 2^tij^$^T N ^O^JO 
1 7 P P^F#<D^^s 2^7^19 % P R 1 2 1 ?- * * /WfflBBiifi s 1 fclfc«J&» % 
Hfzn. 4, 4, 2tfS|U;ft$;ft/C. &l<Dl%n<D 1 7 P P«F*«>«|»3&SS 1 Ofc& 
PR1 2 1 ^-y^/K^^t»* s s 2 m&S^iras^Sjx-CV^So 

20 iSE© 1 7 P P^F^(7;tl^ S 1 0 !3 > PR121ft^©Ws 1 
-e&54§£-^ Ol^JjXSi, 2, 2, 4^m^l$nT, ^©B#^li<7) 1 7 
P P^OtfcH^S 1 2lZlfc»K PR 1 2 lft^/HOWs 3{i7^SitjoS 
tj*$*lTV^. ^Ol 7PP^f©ftffi^S 1 OXfctK PR121ft^ 
©^liSs 2-e*)5i^l^ Ol^^Sh - 2, -4, -4^W^J**t 

25 T N 2fe©B#*l© 1 7 P PiRP-§-©^Ji^ S 1 2 fclft «9 , P R 1 2 1 f-Y^/VO^I 

^gE© 1 7 P P«F*0*tti*S Sllt'fc!J, PR121 f-^^)V(OWm^ s 0 
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t?*>5»^^x 0 1^A7J$tl5is -4,-2, 2^ttJ^J^tbT, ^<O^M<0 
1 7 P P^F-^<D)^li^S 1 left PR 1 2 1 J-**A'<Dl$M'&. s 3 JCftS ^ £ 

10^A*$tl5ix -4, -4, - 2tfSm#£*l>-Cx &<E>B$£!ltf>l 
7 P P^F-^-O^^s CH£&9> PR 1 2 l^Ar^/KD^H36S si t^St^ 

5 gS©17PP^WSl IT'fcOs PR121ft^ 

(DWsOtfcS^t, - 2, 2, 2^W^j$ttT % 

&<DR#^J05 1 7 P PfffOftll* P R 1 2 1 ^-r^/WDtfctitfS s 

2tcft5r ^^SilTV^S. m^^l 7 PP^WI^S 1 lT-fc^ PR 
1 2 If -r^W s OffeSf ^(^ OOM^St, -4,-4, 

10 -4&m?jZtlX, Hk(DmM\(Dl 7 PP^tOWS 5|Cft!) % PR121f 
t^©Ws0t!fe5K *fcte s -4,- 2, 2tf*ffi;fr£*lT, &OB#£l] 
<Z>1 7PP^f©W s S4f^l3 > PR 1 2 l^-^*;V<Otf:nft s 3C^5i 

m&<£> 1 7 P P453F#©^II^ S 1 1 T*& «9 N P R 1 2 1 ^^r^/K7>3RI6^ s 3 

15 x*fc5#^^s o 1 2sa;*j£*l5 ^ 4, 2, - 2asffl;*j£*L-c > ^^J©1 

7 PPft©WS 1 PR 1 2 lft^^W s 0H/i5^H5 

lO^A^^tb^^, 4 ) 4 l 2i5[H^$fiT, «#j©17PPt 
f©tii J SO|Jl)tt!), PR1 2 lft^/K^Ws 2{i^-5^ £/^£*tT 
m#<Z> 1 7 P. Pff-^-tD^^^s 1 1 T'fc P R 1 2 1 ^•^r^/^^^S^ 
20 s3tj)5$^ 1 1 ^A^tbS 2, - 2, - 2&mX£frX, &<DB# 
1 7 P P^-^tDt^li^S 1 3 l-ft 19 N P R 1 2 1 ^^^frCD^M^ s 1 
Z>Z.b&7F£ftX\<^Z> 0 %1&<D 1 7 P P^F-^<D^S^S 1 1 T^!3> P'R 1 2 1 
f-tWWs3t&5i^ 0 O^A^tlS 4,4,4a*ttl27$ 
tb-C, ^^017PP^f©WS5l:*^ PR12 1ft^Otl 
25 tfS s 3 *7ttt % 4, 2, - 2&m?)£ft>T, i^©^017PP^f 

CDfltH^S 4^7^1p % PR 1 2 l^^^JWVmft s CHC^S^*^;**!,-^ 

So 
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m#tf>i 7 ppW^s i 2-efc^?^ PR i 2 i ^-r^/i^tfcpa* s 0 

X-JbZM&K, 1 l&AJjZfrZk, -4,-4,-4 3*ffl;b£3Vt\ &O0##J 
©1 7PPff©ti^S 1 4 PR 1 2 l^-^KDJRffias s 

r. £2^$;ftTV^o ^gE© 1 7 P P«F#©«*a«S 1 2-e&9, PR121f 
5 ^^©Ws3T«fc5i^, ll^A^J^tt^i:, 4,4;4*Sffi^J$*t 
T\ ^O^JO 1 7 P P«P#©^1BI*SS 1 4tIlfc!K PR12 1ft^ftl 

mfe^> 1 7 P P fltHaS S 1 3 >9 > P R 1 2 1 ^-^r^^©^ffi* s s 1 

10 PPTOWSOl^i^ P R 1 2 1 f t^/^tii 5 s 2 i t 

$tt, 0 0^§H*ts 2,4,4aSffl*$^ ft©f$3H©17PP^t 

©Jfcffiflss 5^^«9> PR l 2 i =f-*r^;v(DlfcMft s 3t/£5;i fls^&ft-cv^ 

6„ 7 P P^P-^-O^^s 1 3T'£>l?s PR 1 2 s 

1X^51^, 2, 4, 4^tti^,$tbT, ^©^Ol 

15 7PPlt©WS3l^j;^ PR12 1ft^Ws3!l/i5K I 
fctt, 2, 4, 2a*ffi;*j;**bT\ &<DB#^© 1 7 P Vm^nftM&S 1 OtCfctK 
PR 1 2 1 ^-Y^/K0^18*S s 2 KfcS^ taS^SftTV^. 

m^fc^l 7PPWWS 1 3 PR1 2 l^-r^M'©****^ 2 
T*£>5^§^^ 1 0 ^A^j^iiS - 2, - 4, - 2 £*i/t\ &<£B#£<J 

20 (Dl 7PPff©tl^S0(C^^ PR12 1ft^©Wsll^5r 

0 O^Ay^frtS^ - 2, -4, -A&mti&tlX, &<Df%m<D 
1 7 P P^-^tftH^S 5 \Zf£ V) N P R 1 2 1 ^^r^/KD^flgas s 0 Jc'fcS £ £ 

as^sn-rv^s. m&^i 7 pp^-f-^^ii^s 1 3-e&9s pr 1 2 1^*.* 

/WDW5s2TS)5i^> ll^^Si, -2, -4, -4#W;*J$ 
25 ^©^J©1 7PPft©^i^S3t^!3, PR12 1ft^/«l 

#S S 0K:***N -2, -4,-2&ftt!&tlX, &:(D&fM<D1 7 PP^tOtt 
«*SS 1 OfcfttK PR! 2 If t^>^W 5 s 1 fclftS^ k&7FtSthX\,^Z> 0 
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%L&<D1 7 P P^O^BdSS 1 4 PR1 2 1 */V(DWMi) % s 0 

OUU^J^^ts -4, - 2, 2^W^^nT., &£DB#£lJ<D 
1 U31&t>> PR1 2 l^^^yvo^S^s 3^^5^i 

oo*sa^$^s^, -4, - 2, 2*mt>&tix, s &<Dmm<D 1 7 

5 PPffOWS4lC/i:!3 > PRl2ift^®Ws3l^^:i:^ 

%6E0> 1 7 P Pn-^<D^m^S 1 4 P R 1 2 1 ft^^^tl^ s 3 

-efe^#^(-s 0 l^^tlS^s 4, 2, - 2^ttJ^^ttT N ^<DWM(D 1 
7 PPff^WS 1 PR 1 2 i^^^^tD^m^ s o^s: kit 

10 00^A^$tb6^, 4 , 2,-2 ^tti^J $HT N yk<D$$M<D 1 7 P P 

ft-%<Dty:M&S 4 ^^"9. PR 1 2 l7-^*/\s<Di£n& s 0(^i5^H5/T^ 

£J._t<£>,fc 1 7 P P^F-^-^Jctr^PR 1 2 1 h vy^Sii^ 

El 2 8*3J:0*H 2 9<^^g^iH^£*v5JllIK\ (1 7 P P^O^S, PR 

15 12 1 ^-r^^<D^m) (SO, si), (SO, s 2) , (Sl,sO), 

(Sl,s3), (S2,sl), (S2,s2), (S3,s0), (S3,s3), 
(S4,s0), (S4,s3), (S5,s0), (S5,s3), (S6,s0), 
(S6,s3), (S7,s0), (S7,s3), (S 8, s 0) , (S8,s3), 
(S9,s0), (S9,s3), (SlO.sl), (S10,s2), (S 1 1, s 

20 0) , ( S 1 1 , s 3 ) , ( S 1 2 , s 0 ) , (S12,s3) , ( S 1 3 , s 1 ) , 

(S13,s2) , (S14,s0) (S14,s3) ©tl© 3 O^Jd 

&<9m&-fZ)ZkftX*%, w<*> hUV *%tW>h. 1 0 £r#|$L-C-hy£Lfc 2 1 

m<Dm^tmmK, n^itmn±i^(D^mm^t mi \m^t^^xm.^ 
25 h^v *mm.&&ibb*iz>o ufc^oT, mmz.^ \? bc jr 



WO 2005/022756 ^PCT/JP2004/009877 

63 

4§"ffc:fc £tfPR 12 2 l=f-^*/U<D hl/y^ft, 4 JRUgfc <fc t> i^^JlS, 

1 7 P P^F-^-CO hvy^f^i P R 1 2 2 1 ^-^^/K© M^y ^.*3SSr¥ttfc38a 
^^fc^Kf*, 6 0tlfc5ti^ 17PP^t©M/!J^^ N 
RZ l«F-§"fbi3J:aepR l 2 i3-*r*jv<D y vy 7*^«r^t5-tfci^ 

5 3 0tlti*tiW»$Jl5. t4J5*>, 17PP^tObuP^*5i:> P R 1- 2 

2 lf^^/KDMM) ^St^il^ B5(OKft?9£tll|l 5 1<0PR- 
S I SOlf$P8 l^ttSt!^*!/^^ 1 7PP©m*"tf{±ib!!l#4V^fil 

y$z*Tiz£ OHfT^^r-Sw 09*.tf* 0 5©SB»#&3£ 

20 |151, 01 9©I30?¥^»«2 5 1,02 O <Z>fB«??&3£B 3 01, *3J:t5 

in 2 i <oumn^mM3 5 in. ms oi^shs <t 5ftta«if^K4 0 1 ^ 

HI 3 OfcJoV^T, CPU (Central Processing Unit) 4 1 1 fi, ROM (Re 
ad Only Memory) 4 1 2 f£l2lt$ tlT^Z ? 7 i», *fc«, fBffifK 4 1 8 
25 d^RAM (Random Access Memory) 4 1 3 ^ P — K £ Hfc^o ^ 7 & \C%^ 
X&MtDmm&MfflrZ. RAM4 13Cli*t C P U 4 1 1 &&m<D9QM& 

mn-r z> ± m *s v ^ t &s ft 9* - * ft if a* 51 hibh $ *t s „ 
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CPU4 1 1, ROM4 1 2. *5«tTJ ? RAM4 1 3 # N 4 1 4^LTlfi 

BLtC&JfcSfrTl^So r.<D/-<*4 l 4fcte:3;7 v C^ AWA>f^7.x-74 15t> 

5 16, CRT (Cathode Ray Tube), LCD (Liquid Crystal Display) &£f«fc 

^ vx<omit ^S^rff 5 o 
10 AttTM ^^^^-^ 4 1 5&W:*fex ^1^CTK7^74 2 0^$ 
*K JK^-rV** 4 2 1, 4 2 2, ftJfc&xV** 4 2 3s 

ffr^^y 4 2 4^^^igH^$^ N -ttt^6>»^ffl$ttfe3 y^^7n 

— ^^g^y^ f>)x7ia •PUfr^^Sm-a-^^s ^©^7 1> >7^T$r1ll 

fetes ^O^n^AS:^ fr-tZZLtX-, *«tf>tt&f&«:^fr*-S £ £ 

20 ^7^&#^-r3fc£>^K*£;fr5s :rn^7Aa s ffi<S£ftTV^fl&$K7*.< 

421 (7 l/^cx/-? tV^f ^ 7,? $r*^t?) s *7^^^4 2 2 (CD-ROM (Compact 
Disk-Read Only Memory), DVD (Digital Versatile Disk) £r-£atf ) 1 s %M 
^7^^ 4 2 3 (MD (Mini-Disk) (Sf«) 4r£tf) s t)b<tt¥W*H 

2 4&£f«fc !> ftS^y^-^f^TlcJ: ymf&£tiZ>tcVX'ti:< s 
M4 1 2^»s IBtt§|5 4 1 8^*tL*/>— Kx-f ^^*if"e#^c*^5o 



ft, 
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WO 2005/022756 




!T/JP2004/009877 



1 . ^&T-^Mzm^^Tft%-ik£}ht^mw^%'&^.zu^Mfc& 

2. ftfrfB^Lp^F-^-teN 1 7PP (Parity Preserve/Prohibit Repeated Mini 
mum Transition Runlength) 

6. -fllfflBflHi-^Iktt* B C J R (Bahl-Cocke-Jeinek-Raviv)T^=f y 

7. iiuie^-^^tes SOVA (Soft-Output Viterbi Algorithm) 3r/BV^ 

8. fi&SB#-3-A;&^aWU PR (Partial Response) ^tt^4S-ffc$*t/tfltrfB!E 
P^F#SrA^lb, 
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mmm^mn, atria p ft <t#t£© m^u ^xx^mu^mn^r<o n/y^t* 

5 ^T, 

10 wi&m&xT yzfcDttemx^ m^^T—^^^^xmu^mn^^ 

1 0. 

# \z ft fc>^r 5 7" n 9 A # 5 15 » £ *t "C V ^ 5 :/ n ^ 9 A IB»IK# tf £> o T N 

20 

25 ii. T%m&^-7Mzm^xft^4k£fttcmmn^*m^ir%tem%:^^ 
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[2004*pl232B (02.12.04) mmmBm^M : lBM^*D<D^<D^ffl 1 &lf 9-11 It ffilEZtltz 

2 . BulB^H^-i-tis 1 7 P P (Parity Preserve/Prohibit Repeated Mini 
mum Transition Runlength) MMffi^XfoZ 

6 . SulBlg-^^f^ B C J R (Bahl-Cocke-Jeinek-Raviv) TAs* V 

7. HfrfB^-^^fc^ SOVA (Soft-Output Viterbi Algorithm) 

8. BUlB^^-A^J^^fi> PR (Partial Response) ffim^fc £ HfcmilB^ 



T/JP2004/009877 



WO 2005/022756 



70 



tT/JP2004/009877 



20 

25 11. (ffilEW A^^t'y ^S^BI^S-t s fe§■5I^■7 i -> f /^^-S<5V^T^F 
#te $ fotz.^mft^ 5 £Q>S£r = ^ f ^ — * l-fTfrit 6 :/ n ^ 7 i» "C o 
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9mizm^<mwm 



2001-26649 8 -?§-<kf&^ ^Ffftf-^/VOAA^I 

^p^o^^*^w^w^ia^^ia2<DiB^w^e^s*^ic^^#^) 

*7h, OT2 0 0 0-6 8 8 4 7f*lt ^S^ — y/H^I^V^t, 1 

7 p p %M&-t ttimTFtsnx^zmix-fov , hp p^p^# 
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